The EPA Administr ator signed this final rule on November 9, 2001, and we (EPA) are submitting it
for publication in the Federal Register. While we havetaken stepsto ensure the accuracy of this
PRE-PUBLICATION version of therule, it is not the official version. Please refer to the official
version in a forthcoming Federal Register publication on GPO’s website. You can access the Federal

Reqister at: http:/www.access.gpo.gov/su_docs/aces/acesl40.html

ENVIRONMENTAL PROTECTION AGENCY

40 CFR Parts 9, 122, 123, 124, and 125

[FRL-]

RIN 2040-AC34

National Pdlutant Discharge Elimination Systen—Regulations Addressing Cooling

Water Intake Structuresfor New Facilities

AGENCY: Environmental Protection Agency (EPA).

ACTION: Fina rule

SUMMARY: Today’sfinal rule implements section 316(b) of the Clean Water Act
(CWA) for new facilitiesthat use water withdravn from rivers, streams, lakes, reservoirs,

estuaries, oceans or other waters of theUnited States (U.S.) for cooling purposes. The
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final rule establishesnational technology-based performance requirements applicable to
the location, design, construction, and capacity of cooling water intake structures at new
facilities. The nationd requirements establish the best technology available, based on a
two-track approach, for minimizing adverse environmental impact associated with the use
of these structures.

Based on size, Track | establishes national inteke capacity and velocity
requirements as well as location- and capadty-based requirements to reduce inteke flow
below certain proportions of certain waterbodies (referred to as “ proportional -flow
requirements’). It also requires the pe'mit applicant to select and implement design and
construction technol ogies under certain conditions to minimize impingement mortality
and entrainment. Track Il allows permit applicants to conduct site-specific studies to
demonstrate to the Director that alternatives to the Track | requirements will reduce
impingement mortality and entrainment for dl life stages of fish and shellfish to alevd of
reduction comparable to the level the facility would achieveat the cooling water intake
structure if it met the Track | requirements.

EPA expects that this final regulation will reduce impingement and entrainment
at new facilities. Today’sfinal rule establishes requirements that will help presave
aguatic organisms and the ecosystems they inhabit in waers used by cooling water intake
structures at new fecilities. EPA has considered the potential benefits of the rule; these
include a decreasein expected mortality or injury to aguatic organisms that would

otherwise be subject to entrainment into cooling water systems or impingement against



PRE-PUBLICATION VERSION — NOT OFFICIAL — OFFICIAL VERSION WILL BE PUBLISHED IN
THE FEEDERAL REGISTER

screens or other devices at the entrance of cooling water intake structures. Benefits may
also accrue at populaion, community, or ecosystem levelsof ecological strudures. The

preambl e discusses these benefits to the extent possble in qualitative terms.

DATES: Thisregulation shall become effective [I nsert date 30 days after publication
in the Federal Register]. For judicia review purposes, thisfinal ruleis promulgated as
of 1:00 p.m. Eastern Standard Time (EST) on[Insert date of 14 days after publication

in the Federal Register], as provided in 40 CFR 23.2.

ADDRESSES: The public record for this rule is established under docket number W-00-
03. Copies of comments received, EPA responses, and all other supporting documents
(except for information claimed as Confidential Business Information (CBI)) are
available for review in the EPA Water Docket, East Tower Basement, Room EB-57, 401
M Street, SW, Washington, DC 20460. The record is avalable for inspection from 9:00
am. to 4:00 p.m. Monday through Friday, excluding legal holidays. For access to the

docket materials, please call (202) 260-3027 to schedule an appointmert.

FORFURTHERINFORMATIONCONTACT: For additional technicd information
contact Deborah G. Nagle at (202) 260-2656. For additional biologcal information

contact Debbi Hart at (202) 260-0905. For additional economic information contact
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Ghulam Ali at (202) 260-9886. The e-mail addressfor the above contadsis

“rule.316b@epa.gov.”

SUPPLEMENTARY INFORMATION:

What Entities Are Regulated by This Action?

Thisfinal rule appliesto new greenfield (defined by examplein section I. of this
preamble) and stand alone facilities that use cooling water intake structures to withdraw
water from waters of the U.S. and that have or require a National Pollutant Discharge
Elimination System (NPDES) permit issued under section 402 of the CWA. New
facilities subject to this regulation include those that have a design intake flow of greater
than two (2) million gallons per day (MGD) and that use at |east twenty-five (25) percent
of water withdrawn for cooling purposes. Generally, fecilities that meet thesecriteriafall
into two major groups. new steam electric generating facilitiesand new manufacturing
facilities. If anew facility meets these conditions, it is subject to today’ s final
regulations. If anew facility has or requires an NPDES permit but does not meet the two
MGD intake flow threshold or uses less than 25 percent of its water for cooling water
purposes, the permit authority will implement section 316(b) on a case-by-case basis,
using best professiond judgment. This final rule defines the term “cooling water intake

sructur€’ to mean thetota phys cal structure and any associated constructed waterw ays



PRE-PUBLICATION VERSION — NOT OFFICIAL — OFFICIAL VERSION WILL BE PUBLISHED IN
THE FEEDERAL REGISTER

used to withdraw water from awater of the U.S. The cooling water intake structure
extends from the point at which water is withdrawn from the surface water source up to
and including the intake pumps. Today's rule does not apply to existing facilities
including major modifications to existing facilitiesthat would be “new sources’ in 40
CFR 122.29 as that term is used in the effluent guidelines and standards program.
Although EPA has not finished examining the costs of technology options at existing
facilities, the Agency anticipatesthat existing facilitieswould have less flexibility in
designing and locating their cooling water intake structures than new facilities and that
existing facilities might incur higher compliance costs than new facilities. For example,
existing facilities might need to upgrade or modify existing inteke structures and cooling
water systems to meet requirements of the type contained in today’ s rule which might
impose greater coststhan use of the same technologies at a new facility. Retrofitting
technologies at an existing facility might also require shutdown periods during which the
facility would lose both production and revenues, and certain retrofits could decrease the
thermal efficiency of an electric generating facility. Site limitations, such aslack of
undevel oped space, might make certain techndogies infeasible at existing facilities.
Accordingly, EPA does not intend that today’ s rule or preamble serve as guidance for
developing section 316(b) requirements for existing facilities. Permit writers should
continue to apply best professional judgment in making case-by-case section 316(b)
determinations for existing facilities, based on existing guidance and other legal

authorities. EPA will address existing facilities fully in Phase Il and Phase lll
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rulemakings.

The following table lists the types of entities that EPA believes are potentially
subject to thisfinal rule Thistableis not intended to be exhaustive; rather, it provides a
guide for readers regarding entities likely to be regulated by this action. Other types of
entities not listed in the teble could also be regulated. To determine whether your facility
is regulated by this action, you should carefully examine the applicability criteriaat §
125.81 of therule. If you have questions regarding theapplicability of thisaction to a
particular entity, consult one of the persons listed in the preceding “FOR FURTHER

INFORMATION CONTACT” section.

Category Examples of Regulated Entities Standard Industrial North American Industry
Classificatian (SIC) Classification System
Codes (NAICS) Codes
Federal, State and Operators of steam electric generating point source 221111, 221112,
Loca Government dischargersthat employ cooling water intake 221113, 221119,
structures. 221121, 221122,
4911 and 493

221111, 221112,
221113, 221119,
221121, 221122

Industry Operators of'lndustrlal_ point source dischargers that See below See baow
employ cooling weter intake structures.

Steam electric generating 221111, 221112,
221113, 221119,
221121, 221122,

4911 and 493 221111, 221112,
221113, 221119,
221121, 221122
Agricultural production 111991
0133 11193
Metal mining 1011 21221
Oil and gas extraction
(Excluding offshore and coastal 1311, 1321 211111, 211112

subcategories)




Mining and quarrying of nonmetallic
minerals

Food and kindred products

Tobacco praducts
Textilemill products

Lumber and wood products, except furniture

Paper and allied products

Chemical and allied products

Petroleum refining and related industries

Rubber and miscdlaneous plastics products

Stone, clay, glass, and cancrete products

Primary metal industries

Fabricated metal products, except machinery
and transportation equi pment

Industrial and commercid machinery and
computer equipment

Transportation equipment

Measuring, andyzing, and controlling
instruments; photographic, medical, and
optical goads; watches and clocks

Electric, gas, and sanitary services

Educationd services

1474

2046, 2061, 2062,
2063, 2075, 2085

2141
2211, 2261

2415, 2421, 2436,
2493

2611, 2621, 2631,
2676, 2679

28 (except 2822,
2835, 2836,
2842,2843, 2844,
2861, 2895, 2893,
2851, and 2879)

2911, 2999

3011, 3069

3241

3312, 3313, 3315,
3316, 3317, 3334,
3339, 3353, 3357

3421, 3499

3523, 3531

3724, 3743, 3764

3861

4911, 4931, 4939,
4961

8221
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212391

311221, 311311,
311312, 311313,
311222, 311225,
31214

312229, 31221

31321

321912,321113, 321918,
321999, 321212, 321219

3221, 322121, 32213,
322121, 322122, 32213,
322291

325 (except 325182,
32591, 32551, 32532)

32411, 324199

326211, 31332, 326192,
326299

32731

324199, 331111,
331112, 331492,
331222, 332618,
331221, 22121, 331312,
331419, 331315,
331521, 331524, 331525

332211, 337215,
332117, 332439, 33251,
332919, 339914, 332999

333111, 332323,
332212, 333922, 22651,
333923, 33312

336412, 333911, 33651,
336416

333315, 325992

221111, 221112,
221113, 221119,
221121, 221122, 22121
22133

61131
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Engineering, Accounting, Research,

Management, and Related Servi ces 8731 54171

Supporting Documentation

Thefinal regulationis supported by two major documents:

1. Economic Analysisof the Final Requlations Addressing Cooling Water | ntake

Structures for New Facilities (EPA-821-R-01-035), hereafter referred to as the Economic

Analysis. Thisdocument presentsthe analysis of compliance costs, barrier to entry, and
energy supply effects. In addition, the document provides an assessment of potential

benefits.

2. Technical Development Document for the Final Regulations Addressing Cooling

Water Intake Structures for New Facilities (EPA-821-R-01-036), hereafter referred to as

the Technical Development Document. This document presentsdetailed information on

the methods used to devel op unit costs and describes the set of technologes that may be

used to meet the rul€’ srequirements.

How to Obtain Supporting Documents

Y ou can obtain the Economic Analysisand Technical Development Document from the
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Agency’s 316(b) website (http://www.epa.gov/ost/316h). The documents are dso

available from the Naional Service Center for Environmental Publications, P.O. Box

42419, Cincinnati, OH 45242-2419; telephone (800) 490-9198 and the W ater Resource

Center , U.S. EPA, 1200 Pennsylvania Avenue, N.W. (RC 4100), Washington D.C.

20460 (202) 260-2814.

Organization of This Document

l. Scope of This Rulemaking

A.

B.

E.

What isa New Facil ity?

What is a Cooling Water Intake Structure?

What Cooling Water Use and Design Intake How Thresholds Result in a
New Facility Being Subject to This Final Rule?

Does This Rule Apply to My Facility if it Does Not Have a Point Source
Discharge Subject to an NPDES Permit?

What Requirements Must | Meet Under the Final Rule?

I. Legal Authority, Purpose and Background of Today’s Regulation

A.

B.

C.

Legal Authority
Purpose of Today s Regulation

Background

. Environmental Impact Associated with Cooling Water Intake Structures

IV.  Summary of the Most Significant Revisions to the Proposed Rule
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VI.

A.

B.

Data Updates

Regulatory Approach

Basis for the Final Regulation

A.

B.

D.

Major Options Considered for the Final Rule

Why EPA is Establishing EPA’ s Preferred Two-Track Option as the Best
Technology Avalable for Minimizing Adverse Environmental Impact?
Why EPA is Not Adopting Dry Cooling asthe Best Technology Available
for Minimizing Adverse Environmental Impact?

Why EPA |s Not Accepting the Industry Two-Track Approach in Full

Summary of Major Comments on the Proposed Rule and Notice of Data

Availability (NODA)

A.

B.

Scope/Applicability

Environmental Impact Associated with Cooling Water Intake Structures
Location

Flow and Vdume

Velocity

Dry Cooling

Implementation-Baseline Biological Characterization

Cost

Benefits

Engineering and Economic Analysis Limitations

10
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VII.

VIII.

K.

L.

EPA Authority

Restoration

Implementation

A.

B.

H.

When Does the Rule Become Effective?

What Information Must | Submit to the Diredor When | Apply for My
New or Reissued NPDES Permit?

How Will the Director Determine the Appropriate Coding Water Intake
Structure Requirements?

What Will | Be Required to Monitor?

How Will Compliance Be Determined?

What Are the Respective Federal, State, and Tribal Roles?

Are Permits for New Facilities Subject to Requirements Under Other
Federal Statutes?

Alternative Requirements.

Economic Analysis

A.

B.

C.

D.

Electric Generation Sector
Manufacturing Sector
Economic Impacts

Cost and Economic Impacts of Other Alternatives

Potential Benefits Assodated with Reducing Impingement and Entrainment

Regulatory Reguirements

11
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A.

B.

Executive Order 12866: Regulatory Planning and Review

Paperwork Reduction Act

Unfunded Mandates Reform Act

Regulatory Hexibility Act (RFA), as Amended by the Small Business
Regulatory Enforcement Fairness Act of 1996 (SBREFA), 5 U.S.C. 601 et
Seq.

Executive Order 13132: Federalism

Executive Order 12898: Federa Actions to Address Environmental Justice
inMinority  Populations and L ow-Income Populations

Executive Order 13045: Protection of Children from Environmental
Health Risks and Safety Risks

Executive Order 13175: Consultation and Coordination With Indian Tribal
Governments

Executive Order 13158: Marine Protected Areas

Executive Order 13211 (Energy Effects)

National Technology Transfer and Advancement Act

Plain LanguageDirective

Congressional Review Act

Scope of This Rulemaking

12
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Today’ s final rule establishes technol ogy-based performance requirements
applicable to the locaion, design, construction, and capacity of cooling water intake
structures at new fecilities under section 316(b) of the Clean Water Act. Therule
establishes the best technology available for minimizing adverse environmental impact
associated with the use of these structures. Today’sfinal rule also partially fulfills EPA’s
obligation to comply with a consent decree entered in the United States District Court,

Southern District of New York in Riverkeeper Inc,, et al. v. Whitman, No. 93 Civ. 0314

(AGS). (For amore detailed discussion of the consent decree, seel1.C.2).

Thisfinal rule applies to new greenfield or stand alone facilities: 1) that use a
newly constructed cooling water intake structure, or a modified existing cooling water
intake structure whose design capacity is increased that withdraws water from wate's of
the U.S,; and 2) that hasor isrequired to havea National Pollutant Discharge Elimination
System (NPDES) permitissued under section 402 of the CWA. Specifically, therule
appliesto you if you are the owner or operator of afacility tha meets all of the following

criteria

Y our greenfield or stand alone facility meets the definition of new facility
specified in 8 125.83 of thisrule;
Y our new facility uses a newly constructed or modified existing cooling

water intake structure or structures, or your facility obtains cooling water

13
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by any sort of contract or arangement with an independent supplier who
has a cooling water intake structure;

Y our new facility’s cooling water intake structure(s) withdraw(s) water
from waters of the U.S. and at least twenty-five (25) percent of the water
withdrawn is used for contact or noncontact cooling purposes,

Your new facility has adesign intakeflow of greater than two (2) million
gallons per day (MGD); and

Y our new facility has an NPDES permit or is required to obtain one.

If anew facility meets these conditions, it is subject to today’ s final regulations. If anew
facility has or requires an NPDES permit but does not meet the two MGD intake flow
threshold or the twenty-five percent coolingwater use threshold, it is not subject to permit
conditions based on today' s rule; rather, it issubject to permit conditionsimplementing
section 316(b) of the CWA <t by the permit director on a case-by-case bass, using best

professional judgment.

A. What isa New Facility?

A new facility subject to thisreguldion is any fadlity that meets thedefinition of
“new source” or “new discharger” in 40 CFR 122.2 and 122.29(b)(1), (2), and (4);

commences construction after [insert effective date of the final rule]; and uses either a

14
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newly constructed cooling water intake structure, or an existing cooling water intake
structure whose design capacity is increased; or obtains cooling water by any sort of
contract or arrangement with an independent supplier who has a coding water intake
structure. The term “commence construction” is defined in 40 CFR 122.29(b)(4).

As stated above, this rule appliesto only “ greenfield” and “stand-alone” fadlities.
A greenfield fadlity isafacility that is constructed at a site at which no other sourceis
located, or that totally replaces the process or production equipment at an existing facility
(see 40 CFR 122.29(b)(1)(i) and (ii)). A stand-alone facility is a new, separatefacility
that is constructed on property where an existing facility is located and whose processes
are substantially independent of the existing facility at the same site (see 40 CFR
122.29(b)(2)(iii)). An example of total replacement is as follows: The power plant or
manufacturer demolishes the power plant or manufacturing facility and builds a new plant
or facility inits place. The pumps of the existing cooling water intake structure are
replaced with new pumps that increase design capacity to accommodate additional
cooling water needs, but the intake pipeis €t in place. Inthis situation, the facility
would be anew facility. Modifications to an existing cooling water intake structure that
do not serve the cooling water needs of a greenfield or stand-alone facility in 40 CFR
122.2 and 122.29(b)(1), (2), and (4) (i.e., afacility that meets the definition of new source
or new discharger and commences construction after the effective date of the rule) do not
constitute a new facility subject to thisrule. Thus, the definition of new facility under

thisrule is narrower than the definition of nenv source under section 306 of the CWA..

15
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The definition of new facility also requires that the greenfield or stand-alone
facility use “anewly constructed cooling water intake structure or an existing cooling
water intake structure whose design capecity is increased to accommodate the intake of
additiond cooling water.” This means afacility that would otherwise be a“new facility”
would not be treated as a new facility under this ruleif it withdraws water from an
existing cooling water intake structure whose design capacity has not been increased to
accommodate the intake of additional cooling water. Routine maintenance and repair,
such as replacement of pumps that does not increase the capacity of the structure,
cleaning in responseto biofouling, and repair or replacement of moving parts at a cooling
water intake that is pat of agreenfidd or stand-alone fadlity, and that occur simply for
operation and maintenance purposes, would not bea modification of that intake structure.
One way to distinguish whether replacement of the pipes or the pumpsis for maintenance
and repair purposes or whether it is to accommodate construction of anew facility isto
determine whether thereplacement increases the original design capacity. Today’srule
specifies that changes to a cooling water intake structure are considered modificationsfor
purposes of thisrule only if such changes result in an increase indesign capacity. Thus,
routine maintenance or repair of the cooling water intake structure, including the pumps,
that does not result in an increase in design capacity does not modify a cooling water
intake structure. However, if a change is made to the cooling water intake structure,
including the pumps, that increases design capacity to any extent, then the cooling water

intake structure has been modified; use of thisstructure by agreenfield or stand-alone

16
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facility would make the facility a new facility subject to thisrule.

B. What is a Cooling Water | ntake Structure?

For the purposes of this rule a“cooling water intake structure” is defined as the
total physical structure and any associated constructed waterways used to withdraw water
from waters of the U.S. The cooling water intake structure extends from the point at
which water is withdrawn from waters of the U.S. up to and including the intake pumps.
EPA has defined “cooling water” as water used for contact or noncontact cooling,
including water used for equipment cooling, evaporative cooling tower makeup, and
dilution of effluent heat content. The Agency has specified that the intended use of
cooling water is to asorb waste heat from production processes or auxiliary operations.
In addition, for the final rule EPA has amended the definition of cooling water to ensure
that the rule does not discourage the reuse of cooling water as process water. Assuch,
heated cooling water that is subsequently used in a manufacturing processis considered
process water for the purposes of calculaing the percentage of a new facility sintake

flow that is used for cooling purposes.

C. What Cooling Water Use and Design I ntake Flow Thresholds Result in a New

Facility Being Subject to This Final Rule?

17
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Thisrule applies to new facilities that 1) withdraw cooling water from waters of
the U.S. and use at least twenty-five (25) percent of the waer withdrawn for coding
purposes and 2) have acooling water intake structure with a design intake capacity of
greater than or equal to two (2) million gdlons per day (MGD) of source water. See 40
CFR 125.81 of thisrule. The percentage of total water withdrawnthat is used for cooling
purposes is to be measured on an average monthly basis over aperiod of one year. See 40
CFR 125.81(c) of thisrule A new facility meets the 25 percent cooling water use
threshold if, on the basis of the new facility s design when measured over a period of one
year, any monthly average percentage of cooling water withdravn is expected to equal or
exceed 25 percent of the total water withdrawn. Waters of the U.S. include the broad
range of surface waters that meet the regulatory definition at 40 CFR 122.2, which can
include lakes, ponds, reservoirs, nontidal rivers or streams, tidal rivers, estuaries, fjords,

oceans, bays, and coves.

Some commenters questioned whether the discussion of cooling ponds in the
preamble to the proposd (65 FR 49067, col. 2) meant that EPA considers cooling ponds
to be “waters of theUnited States.” EPA did notintend that discussion to change the
regulatory datus of cooling ponds. Cooling ponds are neither categorically included nor
categorically excluded from the definition of “waters of the United States’ at 40 CFR
122.2. EPA interprets 40 CFR 122.2 to give permit writers discretion to regulate cooling

ponds as “waters of theUnited States” where cooling ponds meet the definition of

18
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“waters of the United States.” The determination whether a particuar cooling pond is or
is not “waters of the United States’ is to be madeby the permit writer on a case-by-case

basis, informed by the principles enunciaed in Solid Waste Agency of Northern Cook

County v. US Army Corps of Engineers, 531 U.S. 159 (2001).

D. Does This Rule Apply to My Facility if it Does Not Have a Point Source

Discharge Subject toan NPDES Permit?

Today’sfina rule applies only to new facilities as defined in § 125.83 that have an
NPDES permit or are required to obtain one because they discharge or might discharge
pollutants, including stormwater, from a point source to waters of the United States.
Requirements for minimizing the adverse environmental impact of cooling water intake

structures will continueto be applied through NPDES permits.

E. What Requirements Must | Meet Under the Final Rule?

Today‘sfina rule establishes a two-track approach for regulating cooling water
intake structures at new facilities. Track | establishes uniform requirements based on
facility coolingwater intake capadty. Track Il provides dischargers with the opportunity
to establish that alternative requirements will achieve comparable paformance. The

regulated entity has the opportunity to choose which track it will follow. The Track | and

19
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Track Il requirements are summarized below.

Under Track |, new facilities with adesign intake flow equal to or greater than 10

MGD, must meet the following requirements:

(1).

).

3).

(4).

Cooling water intake flow must be at alevel commensurate with that
achievable with a closed-cycle, recirculating cooling system; (40 CFR
125.84(b)(1))

through-screen intake velocity must be less than or equal to 0.5 feet per
second; (40 CFR 125.84(b)(2))

L ocation- and cgpacity-based limits on proportional intakeflow must be
met (for fresh water rivers or streams, intake flow must be less than or
equal to 5 percent of the mean annual flow; for lakes or reservoirs, intake
flow may not disrupt natural thermal stratification or turnover pattern
(where present) of the source water except in cases where the disruption is
determined to be beneficial to the management of fisheries for fish and
shellfish by any fishery management agency(ies); for estuaries or tidal
rivers, intake flow must be less than or equal to 1 percent of the tidal
excursion volume; for oceans, there are no praportional flow
requirements); (40 CFR 125.84(b)(3)) and

Design and construction technologies for minimizing impingement

20
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mortality and entrainment must be selected and implemented if certain
conditions exist where the cooling water intake structure is located. (40

CFR 125.84(b)(4) and (5))

Under Track |, new facilities with adesign intake flow equal to or greater than 2

MGD, but less than 10 MGD, mug meet the following requirements:

D.

).

(4).

through-screen intake velocity must be less than or equal to 0.5 feet per
second; (40 CFR 125.84(c)(1))

L ocation- and cgpacity-based limits on proportional intakeflow must be
met (for fresh water rivers or streams, intake flow must be less than or
egual to 5 percent of the mean annual flow; for lakes or reservoirs, intake
flow may not disrupt natural thermal stratification or turnover pattern
(where present) of the source water except in cases where the disruption is
determined to be beneficial to the management of fisheries for fish and
shellfish by any fishery management agency(ies); for estuaries or tidal
rivers, intake flow must be less than or equal to 1 percent of the tidal
excursion volume; for oceans, there are no proportional flow
requirements); (40 CFR 125.84(c)(2)) and

Design and construction technologies for minimizing impingement

mortality must be sdected if certain conditions exist where the cooling
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water intake structure is located 125.84(c)(3); and design and construction
technologies for minimizing entrainment must be selected and

implemented. (40 CFR 125.84(c)(4))

Under Track 11, new facilities must meet the following requirements:

(). Employ technologies that will reduce the level of adverse environmental
impact to a comparablelevel to that which would be achieved under the
Track | requirements (as demonstrated in a Comprehensive
Demonstration Study); (40 CFR 125.84(d)(1))

(2). The same proportional inteke flow limitations asin Track I, based onthe

intake source water, must be met; (40 CFR 125.84(d)(2)).

Section IV.B and V. of this preamble provides a more detailed discussion of the
reguirements included under this two-track approach. The two-track approach provides
new facilities with awell-defined set of requirements that constitute best technology
available (BTA) for minimizing adverse environmental impact and can be implemented
relatively quickly. This approach also provides flexibility to operators who believe
alternative or emergng technologies would be just as effectiveat reducing impingement

and entrainment.

Il. Legal Authority, Purpose and Background of Today’s Regulation

22



PRE-PUBLICATION VERSION — NOT OFFICIAL — OFFICIAL VERSION WILL BE PUBLISHED IN
THE FEEDERAL REGISTER

A. Legal Authority

Today’sfinal rule isissued under the authority of sections 101, 301, 304, 306,
308, 316, 401, 402, 501, and 510 of the Clean Water Act (CWA), 33 U.S.C. 1251, 1311,
1314, 1316, 1318, 1326, 1341, 1342, 1361, and 1370. Thisrule partially fulfills the
obligations of the U.S. Environmental Protection Agency (EPA) under a consent decree

in Riverkeeper Inc, et al. v. Whitman, United States District Court, Southern District of

New York, No. 93 Civ. 0314 (AGS).

B. Purpose of Today' s Regulation

Section 316(b) of the CWA provides that any standard established pursuant to
section 301 or 306 of the CWA and applicable to a point source must requirethat the
location, design, construction, and capacity of cooling water intake structures reflect the
best technology available (BTA) for minimizing adverse environmental impact. Today’s
final rule defines acooling water intake structure as the totd physical structure, including
the pumps, and any associated constructed waterways used to withdraw water from
waters of the U.S. Cooling water absorbs waste heat from processes employed or from
auxiliary operations on afacility' s premises. Single cooling water intake structures might
have multiple intake bays. Today’sfind rule establishes requirements applicable to the

location, design, construction, and capacity of cooling water intake structures at new
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facilities that withdraw at least two (2) million gallons per day (MGD) and use at least
twenty-five (25) percent of the water they withdraw for cooling purposes. Today’s final
rule establishes best technology available for minimizing adverse environmental impact
associated with the intake of water from waters of the U.S. at these structures. See part
[11 for further discussion of the environmental impact associated with cooling water

intake structures.

C. Background

1. The Clean Water Act

The Federal Water Pollution Control Act, aso known as the Clean Water Act
(CWA), 33 U.S.C. 1251 et seq., seeks to “restore and maintain the chemical, physical,
and biological integrity of the nation’swaters.” 33 U.S.C. 1251(a). The CWA establishes
a comprehensive regulatory program, key elements of which are (1) aprohibition on the
discharge of pollutants from point sources to waters of the U.S., except as authorized by
the statute; (2) authority for EPA or authorized States or Tribes to issue National
Pollutant Discharge Elimination System (NPDES) permits that regulatethe discharge of
pollutants; and (3) requirements for EPA to develop effluent limitation guidelines and
standards and for States to develop water quality standards tha are the basis for the

limitations required in NPDES permits.
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Today’ s final rule implements section 316(b) of the CWA asit appliesto “new
facilities” as defined in this rule. 316(b) addresses the adverse environmental impact
caused by the intake of cooling water, not discharges into water. Despite this special
focus, the requirements of section 316(b) are closely linked to several of the core
elements of the NPDES permit program established under section 402 of the CWA to
control discharges of pollutants into navigeble waters. For example section 316(b)
appliesto facilities that withdraw water from the waters of the United States for cooling
through a cooling waer intake structureand are point sourcessubject to an NPDES
permit. Conditions implementing section 316(b) are included in NPDES permits and will
continue to be included in NPDES permits under this final rule.

Section 301 of the CWA prohibits the discharge of any pollutant by any person,
except in compliance with secified statutory requirements. Theserequirements include
compliance with technology-based effluent limitation guidelines and new source
performance standards, water quality standards, NPDES permit requirements, and certain
other requirements.

Section 402 of the CWA provides authority for EPA or an authorized State or
Tribe to issue an NPDES pemit to any person discharging any pollutant or combination
of pollutants from a paint sourceinto watersof the U.S. Forty-four States and one U.S.
territory areauthorized under section 402(b) to administer the NPDES permitting
program. NPDES permits restrict the types and amounts of pollutants, including heat,

that may be discharged from variousindustrial, commercial, and other sources of
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wastewater. These permits control the discharge of pollutants primaily by requiring
dischargers to meet effluent limitations and other permit conditions. Effluent limitations
may be based on promulgated federal effluent limitation guidelines, new source
performance standards, or the best professonal judgment of the peamit writer.
Limitations based on these guidelines, standards, or best professional judgment are
known as technology-based effluent limits. Where technology-based effluent limits are
inadequate to ensure compliance with water qudity standards goplicable to the recaving
water, more stringent effluent limits based on applicable water quality standards are
required. NPDES permits dso routinely include monitoring and reporting requirements,
standard conditions, and special conditions.

Sections 301, 304, and 306 of the CWA require that EPA deveop technol ogy-
based effluent limitation guidelines and new source performance standards that are used
as the basis for technol ogy-based minimum discharge requirements in wastewater
discharge permits. EPA issues these effluent limitation guidelines and standards for
categories of industrial dischargers based on the pollutants of concern discharged by the
industry, the degree of control that can be attained using various levels of pollution
control technology, consideration of various economic tests appropriate to each level of
control, and other fectors identified in sections 304 and 306 of the CWA (such as non-
water quality environmental impacts including energy impacts). EPA has promulgated
regulations setting efluent limitation guidelines and standards under sections 301, 304,

and 306 of the CWA for morethan 50 industries. See40 CFR parts 405 through 471.
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Among these, EPA has established effluent limitation guidelines that apply to most of the
industry categories that use cooling water intake structures (e.g., steam electric power
generation, iron and steel manufacturing, pulp and paper manufacturing, petroleum
refining, chemical manufacturing).

Section 306 of the CWA requires that EPA establish discharge standards for new
sources. For purposes of section 306, new sources include any source that commenced
construction after the promulgation of applicable new source performance standards, or
after proposal of applicable standards of performance if the dandards are promulgated in
accordance with section 306 within 120 days of proposal. CWA section 306; 40 CFR
122.2. New source performance standards are similar to the technd ogy-based limitations
established for existing sources, except that new source performance standards are based
on the best available demonstrated technology instead of the best availabl e technology
economically achievable. New facilities have the opportunity to install the best and mog
efficient production processes and wastewater treatment technologies. Therefore,
Congress directed EPA to consider the best demonstrated process changes, in-plant
controls, and end-of-process control and treetment technologies tha reduce pollution to
the maximum extent feasible. In addition, in establishing new source performance
standards, EPA isrequired to take into consideraion the cost of achieving the effluent
reduction and any non-water quality environmental impacts and energy requirements. As
stated above, a*“new source” under CWA section 306 applies to a broader set of facilities

than the group of facilities subject to thisrule.

27



PRE-PUBLICATION VERSION — NOT OFFICIAL — OFFICIAL VERSION WILL BE PUBLISHED IN
THE FEEDERAL REGISTER

2. Consent Decree

Today’sfina rule partially fulfills EPA’ s obligation to comply with an amended

Consent Decree entered in the United States District Court, Southern District of New

York, in Riverkeeper Inc., et al. v. Whitman, No. 93 Civ 0314 (AGS), a case brought
against EPA by a coalition of individuals and environmental groups. The consent decree
as entered on October 10, 1995, provided that EPA propose regulationsimplementing
section 316(b) by July 2, 1999, and take final action with respect to those reguldion by
August 13, 2001. Under subsequent orders and an amended consent decree, EPA has
divided the rulemakinginto three phases and isworking under new deadlines. In addition
to taking final action on this rulegoverning new facilities by November 9, 2001, EPA
must propose regulations for, at a minimum, existing power plants that use large volumes
of cooling water by February 28, 2002, and take final action 18 months later. EPA must
propose regulations for, at a minimum, smaller-flow power plants and factoriesin four
industrial sectors (pulp and paper making, petroleum and coa products manufacturing,

chemical and allied manufacturing, and primay metal manufacturing) by July 15, 2003.

3. What Prior EPA Rulemakings Addressed Cooling Water Intake Structures?

In April 1976 EPA published arule under section 316(b) that addressed cooling
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water intake structures. 41 FR 17387 (April 26, 1976), proposed at 38 FR 34410
(December 13, 1973). The rule added anew § 401.14 to 40 CFR Chapter | that reiterated
the requirements of CWA section 316(b). It also added a new part 402, which included
three sections: (1) §402.10 (Applicability), (2) § 402.11 (Specidized definitions), and (3)
8 402.12 (Best technology available for cooling water intake structures). Section 402.10
stated that the provisionsof part 402 applied to “cooling water intake structures for point
sources for which effluent limitations are egablished pursuant to section 301 or standards
of performance are established pursuant to section 306 of the Act.” Section 402.11
defined the terms “coding water intake structure,” “location,” “design,” “construction,”
“capacity,” and “Development Document.” Section 402.12 included the following

language:

The information contained in the Development Document shall be
considered in determining whether the location, design, construction, and
capacity of acooling water intake structure of a point source subject to
standards establ ished under secti on 301 or 306 reflect the best technology

available for minimizing adverse environmental impect.

In 1977, fifty-eight electric utility companies chdlenged these regulations, arguing
that EPA had failed to comply with the requirements of the Administrative Procedure Act

(APA) in promulgating the rule. Specifically, the utilities argued that EPA had neither
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published the devel opment document in the Federal Register nor properly incorporated

the document into the ruleby reference. The United States Court of Appeals for the
Fourth Circuit agreed and, without reaching the merits of the regulations themselves,

remanded the rule. Appalachian Power Co. v. Train, 566 F.2d 451 (4" Cir. 1977). EPA

later withdrew part 402. 44 FR 32956 (June 7, 1979). 40 CHR 401.14 remainsin effect.

4, How |s Section 316(b) Being Implemented Now?

Since the Fourth Circuit remanded EPA’ s section 316(b) regulationsin 1977,
NPDES permit authorities have made decisions implementing section 316(b) on a case-
by-case, site-specific basis. EPA published draft guidance addressing section 316(b)

implementation in 1977. See Draft Guidance for Evaluating the Adverselmpact of

Cooling Water | ntake Structures on the Agudic Environment: Section 316(b) P.L. 92-500

(U.S. EPA, 1977). Thisdrdt guidance describes the studies recommended for evaluating
the impact of cooling water intake structures on the aguatic environment and recommends
abasis for determining the best technology available for minimizing adverse
environmental impact. The 1977 section 316(b) draft guidance states, “The
environmental-intake interactions in question are highly site-specific and the decision as
to best technology available for intake design, location, construction, and capacity must
be made on a case-by-case basis.” (Section 316(b) Draft Guidance, U.S. EPA, 1977, p. 4).

This case-by-case approach also isconsistent with the approach described in the 1976
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development document referenced in the remanded regulation.

The 1977 section 316(b) draft guidance suggests the generd process for
developing information needed to support section 316(b) decisions and presenting that
information to the permitting authority. The process involves the development of asite-
specific study of the environmental effects associated with each facility that uses one or
more cooling water intake structures, as well as consideration of that study by the
permitting authority in determining whether the facility mug make any changes for
minimizing adverse environmental impact. Where adverse environmental impad is
present, the 1977 draft guidance suggests a stepwise approach that considers screening
systems, size, locaion, capacity, and other factors.

Although the draft guidance describes theinformation that should be devel oped,
key factors that should be considered, and a process for supporting section 316(b)
determinations, it does not establish national standards based on the best technology
available for minimizing adverse environmental impect. Rather, the guidance leaves the
decisions on the appropriate location, design, capacity, and construction of each facility to
the permitting authority. Under this framework, the Director determines whether
appropriate studies have been performed and whether a given facility has minimized
adverse environmental impact. The Director’s determinations of whethe the appropriate
studies have been performed or whether a gven facility has minimized adverse
environmental impact have often been subject to challenges that can take along time to

resolve and may impose significant resource demands on permitting agencies, the public,
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and the permit applicant.

5. Proposed New Facility Rule

On August 10, 2000, EPA published proposed requirements for cooling water
intake structures at new facilities to implement section 316(b) of the Clean Water Act.
EPA proposed atiered approach for reducing adverse environmental impact, with three
degrees of stringency based on EPA’s view of the relative vulnerability of each category
of waterbody. EPA received numerouscomments and data submissionsconcerning the

proposal. See 65 FR 49060.

6. Notice of Data Availability

On May 25, 2001, EPA published a Proposed Rule Notice of Data Availability
(NODA). This notice presented a summary of the data EPA had received or collected
since proposal, an aseessment of the relevance of thedatato EPA’s analysis, some
modified technology options suggested by commenters, and an alternative regul atory
approach suggested by atrade group representing the utility industry as well as EPA’s
ideas about how it might modify this suggested approach. See66 FR 28853. On July 6,
2001, EPA reopened the comment period for certan documents and issues rdated to

those documents. See 66 FR 35572.
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7. Public Participation

EPA has worked extensively with stakeholders from the industry, publicinterest
groups, state agencies, and other federal agencies in the development of this fina rule. In
addition to comments recaved during the comment periods of the origind proposal, the
NODA, and the reopened comment period for certain documents referenced in the
NODA, EPA conducted two public meetings: in June 1998, in Arlington, Virginia(63 FR
27958) and in September, 1998, in Alexandria, Virgnia (63 ER 40683). In addition, in
September 1998, EPA staff participated in a technical workshop sponsored by the Electric
Power Research Institute on issues relating to the definition and assessment of adverse
environmental impact. EPA staff have participated in other industry conferences, met
upon request on numerous occasions with industry representatives, and met on a number
of occasions with representatives of environmental groups. EPA has dso met with
stakeholders, attended conferences and hdd workshops concerning topics related to the
existing source rulemaking effort.

In the months leading up to publication of the proposed rule, EPA condudced a
series of stakeholder meetings to review the draft regulatory framework for the proposed
rule and invited stakeholders to provide their recommendations for the Agency’s
consideration. EPA managers have met with the Utility Water Act Group, Edison

Electric Institute representatives from an individual utility, and with representatives from
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the petroleum refining, pulp and paper, and iron and steel industries. EPA conducted
meetings with environmental groups attended by representatives from between 3 and 15
organizations. EPA aso met with the Association of State and Interstate Water Pollution
Control Administrators (ASIWPCA) and, with the assistance of ASIWPCA, conducted a
conference call inwhich representativesfrom 17 states or interstate organizations
participated. After publication of the proposed rule, EPA continued to meet with

stakeholders at their request. These meetings are summarized in the record.

[11.  Environmental Impact Associated with Cooling Water Intak e Structures

The proposed rule provided an overview of themagnitude and type of
environmental impacts associated with cooling water intake structures, including several
illustrative examples of documented environmental impects at existing facilities (see 65
ER 49071 through 4). Themajority of biological impacts associated with intake
structures are closdy linked to water withdrawals from thevarious watersin whichthe
intakes are located.

Based on preliminary estimates from a questionnaire sent to more than 1,200
existing power plants and factories, industrial facilities in the United States withdraw
more than 279 billion gdlons of cooling water aday from waers of the U.S. The
withdrawal of such large quantities of cooling water affectsvast quantities of aquatic

organisms annually, including phytoplankton (tiny, free-floating photosynthetic
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organisms suspended in the water column), zooplankton (small aquatic animals
including fish eggs and larvae, that consume phytoplankton and other zooplankton), fish,
crustaceans, shellfish, and many other forms of aquatic life Aquatic organisms drawn
into cooling water intake structures are @ther impinged on components of the cooling
water intake structure or entrained in the cooling water system itself.

Impingement takes place when organiams are trapped aganst intake screens by
the force of the waer passing through the cooling water inteke structure. Impingement
can result in starvation and exhaustion (organisms are trapped against an intake screen or
other barrier at theentrance to the cooling water intake structure), asphyxiation
(organisms are pressed against an intakescreen or other barier at the entrance to the
cooling water intake structure by velocity forces that prevent proper gill movement, or
organisms are removed from the water for prolonged periods of time), and descaling (fish
lose scales when removed from an intake screen by awash system) and other physical
harms.

Entrainment occurs when organisms are drawn through the cooling water intake
structure into the cooling system. Organisms that become entraned are normally

relatively small benthic,*

! Refers to bottom dwellers that are generally small and sessile (attached) such as mussels and anemones,
but can include certain largemotile (able to move) spedes such as crabs and shrimp. These species can be
important members of the food chain.
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planktonic,? and nektonic® organisms, including early life stages of fish and shellfish.
Many of these small organisms serve as prey for larger organisms that are found higher
on the food chain. As entrained organisms pass through a plant’ s cooling system they are
subject to mechanical, thermal, and/or toxic stress. Sources of such stress include
physical impactsin the pumps and condenser tubing, pressure changes caused by
diversion of the coolingwater into the plant or by the hydraulic effects of the condensers,
sheer stress, thermal shock in the condenser and discharge tunnel, and chemical toxemia
induced by antifouling agents such as chlorine. The mortality rate of entrained organisms
varies by spedes and can be high under normal operating conditions.*® In the case of
either impingement or entrainment, a substantial number of aquatic organisms arekilled
or subjected to significant harm.

In addition to impingement and entrainment |osses associated with the operation
of the cooling water intake structure, EPA isconcerned about the cumulative overall

degradation of the aquatic environment as a consequence of (1) multiple intake structures

2 Refers to free-fl oating microscopic plants and animals, including the egg and larval stages of fish and
invertebrates that have limited swimming abilities. Plankton are also an important source of food for other
aguatic organisms and an essential component of the food chain in aguatic ecosystems.

3 Refersto free-swimming organisms (eg., fish, turtles marine mammals) that move actively through the
water column and against currents.

4 Mayhew, D.A., L.D. Jensen, D.F. Hanson, and P.H. Muessig. 2000. A comparativereview of
entrainment survival studies at pow er plants in estuarine environments. Environmental Science and Policy
3:5295-S301.

> EPRI. 2000. Review of entrainment survivd studies: 1970-2000. Prepared by EA Engineering Science

and Technology for the Elecric Power Research Ingitute, Palo Alto, CA.
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operating in the same watershed or in the same or nearby reaches and (2) intakes |ocated
within or adjacent to animpaired waterbody. Historically, impacts related to coding
water intake structures have been evaluated on a facility-by-facility basis. The potential
cumulative effects of multiple intakes located within a specific water body or along a
coastal segment arelargely unknown (one relevant exampleis provided for the Hudson
River; see discussion below). There is concem, however, about the efects of multiple
intakes on fishery stocks. Asan example, the Atlantic States Marine Fisheries
Commission has been requested by its member States to investigate the cumulative
impacts on commercial fishery stocks, paticularly overutilized stocks, attributableto
cooling water intakes located in coastal regions of the Atlantic.® Specifically, the study
will focus on revising existing fishery management models so that they accuraely
consider and account for fish losses from intske structures.

EPA analyses suggest that over 99 percent of the existing fecilities with cooling
water withdrawal that EPA surveyed in its section 316(b) survey of existing facilities are
located within 2 miles of waters that are identified asimpaired and liged by a State or
Tribe as needing development of atotal maximum daly load (TMDL) to restore the
waterbody to itsdesignated use. EPA nates that the top four leading causes of waterbody
impairment (siltation, nutrients, bacteria, and metals) affect the aquatic life uses of a

waterbody. The Agency believes that cooling water intakes potentially contribute

% Personal communicdion, telephone conversation between D. Hart (EPA) and L. Kline (ASMFC), 2001.
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additional stressto waters already showing aquatic life impairment from other sources
such asindustrial discharges and urban stormwater.

EPA is also concerned about the potential impacts of cooling water intake
structures located in or near habitat areas that support threatened, endangered, or other
protected species. Although limited information is available on locations of threatened
or endangered species that are vulnerable to impingement or entrainment, such impacts
do occur. For example, EPA is aware that from 1976 to 1994, approximately 3,200
threatened or endangered sea turtles entered enclosed cooling water intake canalsat the
St. Lucie Nuclear Generating Plant in Florida.” The plant developed acapture-and-
release program in response to these events. Most of the entrapped turtles were captured
and released alive; however, approximatey 160 turtles did not survive. More recently,
the number of seaturtles being drawn into the intake canal increased to approximately
600 per year; thisincrease led to arequirement for barrier nets to minimize entrgpment.

Finally, in the proposed rule EPA expressed concern about environmental impacts
associated with the condruction of new cooling water intake structures. Three main
factors contribute to the environmental impacts:. displacement of biota and habitat
resulting from the physical placement of a new cooling water intake structure in an
aguatic environment, increased levels of turhbidity in the aguatic environment, and effects

on biota and habitat associated with aquatic disposal of materials excavaed during

" Florida Power and Light Company. 1995. Assessment of the impacts at the St. Lucie Nuclear

Generating Plant on sea turtle species found in the inshore waters of Florida.
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construction. Existing programs, such as the CWA section 404 program, National
Environmental Policy Act (NEPA) program, and programs under State/Tribal law,
include requirements that address many of the environmental impact concerns associated
with the construction of new intakes (see Section V1. G far applicable Federal statutes).
EPA recognizes that impacts related to construction of cooling water intake structures can
occur and defers to the regulatory authority provided within the above-listed programsto
evaluate the potential for impacts and minimize their extent.

In the proposed rule and NODA, EPA provided a number of examples of
impingement and entrainment impacts that can be associated with existing facilities. Itis
important to note that these examples were not meant to predict effects at new facilities
but rather to illustratethat the number of organismsimpinged and entrained by a fecility
can be substantial. EPA also notes that these are examples of the types of impacts that
may occur without controls, that these examples are not represantative of all sites whose
facilities use cooling water intake structures, and that these examples may not reflect
subsequent action that may have been taken to address these impacts on asite-specific
basis. With these notes, EPA provides the following examples, illustrating that the
impacts attributable to impingement and entrainmert at individual facilitiesmay result in
appreciable losses of early life gages of fish and shdlfish (e.g., threeto four billion

individuals annually?), serious reductions in forage species and recreational and

8 EPA Region IV. 1979. Brunswick Nuclear Steam Electric Generating Plant of Carolina Power and Light

Company, historical summary and review of section 316(b) issues.
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commercial landings (e.g., 23 tons lost per year), and extensive losses ove relatively
short intervals of time (e.g., one million fish lost during athree-week study period©).

Further, some studies estimating the impact of impingement and entrainment on
populations of key commercial or recreational fish have predicted substantial declinesin
population size. This has lead to concerns that some populations may bealtered beyond
recovery. For example, amodeling efort evaluating theimpact of entrainment mortality
on arepresentativefish speciesin the Cape Fear estuarine system predicted a 15 to 35
percent reduction in the species population.*

In addition, studiesof entrainment at five Hudson River power plantsduring the
1980s predicted year-class reductionsranging from six percent to 79 percent, depending
on the fish species* An updated analysis of entrainment at three of these power plants
predicted year-class reductions of up to 20 percent for striped bass, 25 percent for bay

anchovy, and 43 percent for Atlantictom cod, even without assuming 100 percent

° EPA Region V. 1986. Findings and determination under 33 U.S.C. 1326, In theMatter of Florida

Power Corporation Crystal River Power Plant Units 1, 2, and 3, NPD ES permit no. FL 0000159.

10 Thurber, N.Jand D. J. Jude. 1985. Impingement |osses atthe D.C. Cook Nuclear Power Plant during
1975-1982 with a discussion of factors responsible and possible impact on local populations. Special report
no. 115 of the Great Lakes Research Division, Great L akes and Marine Waters Center, University of
Michigan.

1 Epa Region IV. 1979. Brunswick Nuclear Steam Electric Generating Plant of Carolina Power and
Light Company, historical summary and review of section 316(b) issues.

12 Boreman J. and P. Goodyear. 1988. Estimates of entrainment mortality for striped bass and other fish
species inhabiting the H udson River Estuary. American Fisheries Society Monograph 4:152-160.
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mortality of entrained organisms® The New Y ork Department of Environmental
Conservation concluded tha these reductions in year-class strength were “wholly
unacceptable” and that any “compensatory responses to this level of power plant
mortality could seriously deplete any resilience or compensatory capacity of the species
needed to survive unfavorable environmental conditions.”**

The following are summaries of other, documented examples of impacts
occurring at existing facilities sited on a range of waterbody types. Also, seethe
discussion of the benefits of today’sfinal rule in Section IX.

Brayton Point Generating Station. The Brayton Point Generating Stationis

located on Mt. Hope Bay, in Somerset, M assachusetts, within the northeastern reach of
Narragansett Bay. Because of problems with electric arcing caused by salt drift and lack
of fresh water for the closed-cycle recirculating cooling water system, the company
converted Unit 4 from aclosed-cycle recirculating system to a once-through cooling
water system inJuly 1984. The modification of Unit 4resulted in a4l percent increase

in coolant flow, amounting to an intake flow of approximately 1.3 billion gallons per day

13 Consolidated Edison Company of New York. 2000. Draft environmental impact statement for the state

pollutant discharge elimination system permits for Bowline Point, Indian Point 2 & 3, and Roseton steam
electric generating stations.

14 New York Department of Environmental Conservation (NYDEC). 2000. Internal memorandum
provided to the USEPA on NYDEC’s position on SPDES permit renewal sfor Roseton, Bowline Point1 &
2, and Indian Point 2 & 3 generating stations.
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and i ncreased thermd discharge to the bay.*®> An analysis of fisheries data by the Rhode
Island Division of Fsh and Wildlife using a time series-intervention model showed an 87
percent reduction in finfish abundance in Mt. Hope Bay coinddent with the Unit 4
modification.’® The analysis also indicated that, in contrast, species abundance trends
have been relatively stable in adjacent coastal areas and portions of Narragansett Bay that
are not influenced by the operation of Brayton Point station.

San Onofre Nuclear Generating Station. The San Onofre Nuclear Generating

Station (SONGS) is located on the coastline of the Southern California Bight,
approximately 2.5 miles southeast of San Clemente, California.’” The marine portions of
Units 2 and 3, which are once-through, open-cycle cooling systems, began commercial
operation in August 1983 and April 1984, respectively.’® Since then, many studies
evaluated the impact of the SONGS facility on the marine environment.

In anormal (non-El Nifio) year, an estimated 121 tons of midwater fish (primarily

northern anchovy, queenfish, and white croaker) are entrained at SONGS, of which at

15 Metcalf & Eddy. 1992. Brayton Point station monitoring program technical review. Prepared for

USEPA.

16 Gibson, M. 1995 (revised 1996). Comparison of trends in the finfish assemblages of Mt. Hope Bay and

Narragansett Bay in relation to operations of the New England Power Brayton Point station. Rhode Island
Division of Fish and Wildlife, Marine Fisheries Office.

7 Southern CaliforniaEdison. 1988. Report on 1987 data: marine environmental andysis and
interpretation, San Onofre Nuclear Generating Station.

18 1pid.
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least 57 percent are killed during plant passage.® The fish lost include approximately
350,000 juveniles of white croaker, a popular sport fish; this number represents 33,000
adult individuals or 3.5 tonsof adult fish. Within 3 kilometers of SONGS, the density of
queenfish and white croaker in shallow-water samples decreased by 34 and 36 percent,
respectively. Queenfish declined by 50 to 70 percent in degowater samples® A
subsequent EPA review of the SONGS 316(b) demonstration concluded that although the
plant incorporated technologies for minimizing adverse environmental impact, operations
at SONGS cause adverseimpacts to organisms in the cooling water system and to
biological populations and communitiesin the vicinity of the intake and discharge
locations for the plant?* These effectsinduded mortality of fish, especially losses of
millions of eggs and larvae, that are taken into the plant with coding water and cregtion
of asometimes turbid plume that affects kelp, fish, and invertebrates in the San Onofre
kelp bed.?

Pittsburg and Contra CostaPower Plants. The Pittsburg and Contra Costa Power

Plants are located in the San Francisco Estuary, California. Because the San Francisco

19 Swarbrick, S. and R.F. Ambrose. 1989. Technical report C: entrapment of juvenile and adult fish at

SONGS. Prepared for M arine Review Committee.

20 Kastendiek, J. and K. Parker. 1989. Interim technical report: midwater and benthic fish. Prepared for

Marine Review Committee.

2 SAIC. 1993. Draft review of Southern California Edison, San Onofre Nuclear Generaing Station

(SONGS) 316(b) demonstraion. Prepared for USEPA Region I X.

2 |bid.
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Bay Delta ecosystem has changed dramatically over the past century, several local species
(e.g., Delta smelt, Sacramento splittail, chinook salmon, and steelhead) have been listed
as threatened or endangered. Facility estimates for one of these species chinook salmon,
indicate that the Pittsburg and Contra Costa intakes have the potential to impinge and
entrain up to 36,567 chinook salmon each year.”® Based on restoration costs, EPA
estimates that losses for this species alone can be valued at $25-40 million per year.

Power Plants with Flows Less Than 500 MGD. The following information from

facility studies documents impingement and entrainment losses for facilities with lower

flows than the previous examples:

1. The Pilgrim Nuclear Power Station, located on Cape Cod Bay, Massachusetts, has
an intake flow of 446 MGD.** The average annual total losses of fish (all life
stages) was 26,800 dueto impingement and 3.92 hillion due to entrainment?

2. The Coleman Power Plant, located on the Ohio River in Henderson, K entucky,
has an intake flow of 337 MGD? and combined average impingement and
entrainment losses of 702,630,800 fish per year (30,800 impinged and

702,600,000 entrained).

% southern Energy. 2000. Habitat conservation plan for the Pittsburg and Contra Costa Pow er Plants.
24 Edison Electric Institute. 1994. EEI Power Statistics Database. Prepared by the Utility Data Institute.

% Dataco mpiled by EPA from annual reports of impingement and entrainment losses from the Pilgrim
Nuclear Power Station for the years 1991-1999.

% Hicks, D.B. 1977. Statement of findings for the Coleman Pow er Plant, Hend erson, Kentucky.
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Existing and historical studies like those described in this section may provide
only apartial picture of the severity of environmental impact associated with cooling
water intake structures. Most important, the methods for eval uating adverse
environmental impact used in the 1970s and 1980s, when most section 316(b) evduations
were performed, were often inconsistent and incomplete, making detection and
consideration of all impacts difficult in some cases, and making crossfacility comparison
difficult for developing a national rule. For example, some studies reported only gross
fish losses; others reported fish losses on the basis of species and life stage; still others
reported percent losses of the associated population or subpopulation (e.g., young-of-year
fish). Recent advances in environmental assessment techniques provide new and in some
cases better tools for monitoring impingement and entrainment and detecting impacts
associated with the operation of cooling water intake structures?”?® EPA acknowledges
that these new assessment techniques may in some cases provide additional rather than

better tools and perspectives.

V. Summary of the Most Significant Revisionsto the Proposed Rule

2 Schmitt, R.J. and C.W. Osenberg. 1996. Detecting ecological impacts. Academic Press, San Diego,
CA.

28 EPRI. 1999. Catal og of assesament methods for eval uaing the effects of power plant operaionson
aquatic communities. TR-112013, EPRI, Palo Alto, CA.
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A. Data Updates

1. Number and Characteristics of New Facilities

Chapter 5 of the Economic Analysis provides a detailed discussion of the data and

methodology used to estimate the number of new electric generating facilities and new
manufacturing facilities subject to the final section 316(b) new facility rule. This section
provides a summary of primary revisions to the analyses since the proposal. The section
discusses new combined-cycle facilities, new coal facilities, and new manufacturing

facilities separately.

a. New Combined-Cycle Facilities

The general approach for estimating the number of new combined-cycle facilities
subject to the final section 316(b) new facility rule has not changed since proposal.
However, and as discussed in the notice of data availability (NODA), EPA has used new
data, which have become available since the proposal, to update the analysis. As a result,
the number of new combined-cycle facilities now projected to be in scope of this rule has
increased from 24 in the proposed rule analysis to 69 in the updated analysis for the final

rule.
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(1) Proposed Rule

For the proposal analysis, EPA used a three-step approach to estimating the
number of
new combined-cycle facilities: (1) determination of future combined-cycle capacity
additions; (2) estimation of the percentage of all regulated combined-cycle facilities that
are in-scope; and (3) estimation of the number of new facilities. EPA used the Annual

Energy Outlook 2000 (AE0O2000), prepared and published by the Energy Information

Administration (EIA) of the U.S. Department of Energy, as the basis for the projected
number of new in-scope combined-cycle facilities. The AEO2000 forecast 131 gigawatts
(GW) of new combined-cycle capacity to begin operation between 2001 and 2020. Since
the AEO does not have any information on the number of new facilities, their size, or
their cooling water characteristics, EPA used the January 2000 version of Resource Data
International’s NEWGen Database to determine the in-scope percentage of new
combined-cycle facilities and their facility and cooling water characteristics.

In the January 2000 NEWGen database, 94 of 466 projects met the following
screening criteria: (1) new facility; (2) located in the United States; (3) active project (i.e.,
not canceled or tabled); (4) anticipated date of initial commercial operation after August
13, 2001; and (5) steam electric prime mover. All 94 facilities were included in the
analysis of new combined-cycle facilities. EPA then consulted permitting authorities,

other public agencies, and company websites to obtain data on the planned facility
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cooling water use. EPA obtained sufficient data to assess the in-scope status for 56 of the
94 facilities. Seven of the 56 facilities, or 12.5 percent, were found to be in scope of the
proposed rule; 49 were found to be out of scope. To estimate the total number of new in-
scope combined-cycle facilities projected to begin operation between 2001 and 2020,
EPA applied the average facility size of the seven in-scope NEWGen facilities (723 MW)
and the in-scope percentage (12.5 percent) to EIA’s forecast of new combined-cycle
capacity additions. EPA made the conservative assumption that all new combined-cycle
capacity would be built at new facilities rather than at existing facilities. These
calculations resulted in an estimate of 24 new in-scope combined-cycle facilities over the

2001-2020 period (see also Exhibit 1 below).

(2) Final Rule

For the final rule analysis and as discussed in the NODA, EPA used the same

general methodology but obtained updated information. In particular, EPA used the

forecast of capacity additions from the U.S. Department of Energy’s Annual Energy

Outlook (AEO2001) and the February 2001 NEWGen Database. AEO2001's forecast of
new combined-cycle capacity additions between 2001 and 2020 was 204 GW, compared
with 131 GW in the AEO2000. Similarly, the February 2001 NEWGen Database
contains considerably more new energy projects than the version used for the proposed

rule analysis: The database contains 941 new projects, of which 361 met the screening
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criteria discussed above. Of the 361 facilities, 320 are combined-cycle facilities. To
increase the number of facilities upon which facility and cooling water use characteristics
are based, EPA excluded the anticipated date of initial commercial operation as a
screening criterion. The analysis for the final rule therefore includes all facilities that
meet the other four screening criteria, even if a facility will already have begun
construction when the rule is promulgated and will therefore not be subject to the final
rule.

EPA again consulted permitting authorities, other public agencies, and company
websites to obtain data on the facilities” planned cooling water use. EPA obtained
sufficient data to assess the cooling water characteristics for 199 of the 320 combined-
cycle facilities. Ofthe 199 facilities, 57, or 28.6 percent, were found to be in scope of the
final rule; 142 were found to be out of scope. The average size of all 199 facilities with
cooling water information was approximately 741 MW. The average size of the 57 in-
scope facilities was 747 MW. EPA made one other revision in estimating the total
number of new in-scope combined-cycle facilities projected to begin operation between
2001 and 2020: Instead of assuming that all new combined-cycle capacity would be built
at new facilities, EPA used information on combined-cycle capacity additions at existing
facilities from the NEWGen Database to detemmine the actual share of capacity that will
be built at new facilities. The database showed that 88 percent of new combined-cycle
capacity is proposed at new facilities. EPA used the Department of Energy’s estimate of

new combined-cycle capacity additions (204 GW) and multiplied it by the percentage of
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capacity that will be built at new facilities (88 percent) to determine that 179 GW of new
capacity will be constructed at new facilities. EPA then divided this value by the average
facility size (741 MW) to determine that there would be a total of 241 potential new
combined-cycle facilities (both in scope and out of scope of today’s final rule). Finally,
on the basis of EPA’s estimate of the percentage of facilities that meet the two (2) MGD
flow threshold (28.6 percent), EPA now estimates there will be 69 new in-scope
combined-cycle facilities over the 2001-2020 period. Exhibit 1 summarizes the data

differences for combined-cycle facilities between the proposal and the final rule analyses.

ExHIBIT 1.— SUMMARY OF CoMBINED-CYCLE FACILITY RESEARCH (2001 10 2020)
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Information category Proposed rule Final rule
analysis analysis

AEO2000 combined-cycle capacity 135 GW?
additions
AEO2001 combined-cycle capacity 204 GW
additions
Percentage of combined-cycle capacity 100% 88%
additions from new facilities
Capacity additions from new facilities 135 GW 179 GW
Average size of all combined-cycle facilities 723 MW 741 MW
Total number of new combined-cycle 187 241
facilities
In-scope percentage 12.5% 28.6%
Number of new in-scope combined-cycle 24 69
facilities
Average size of in-scope combined-cycle 723 MW 747 MW

facilities

# Includes 4 GW of new coal capacity additions for 2001-2010.

The final step in the costing analysis for the final rule was to project cooling water

characteristics of the 69 new in-scope combined-cycle facilities on the basis of the

characteristics of the 57 in-scope NEWGen facilities. EPA developed six model facility

types based on three main characteristics: (1) the facility’s type of cooling system (once-
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through or recirculating system); (2) the type of water body from which the intake
structure withdraws (freshwater or marine water); and (3) the facility’s steam-electric
generating capacity. The model facility characteristics were then applied to the 69
projected new combined-cycle facilities. EPA estimated that 64 new in-scope combined-
cycle facilities will employ a recirculating system and only five will employ a once-
through system. Of the 64 facilities with a recirculating system, 58 will withdraw from a
freshwater body and six will withdraw from a marine water body. All five facilities with

a once-through system are projected to withdraw from a marine water body.

b. New Coal Facilities

The general approach for estimating the number of new coal facilities subject to
this final rule has not changed since proposal. However, as discussed in the NODA, EPA
has used new data, which have become available since the proposal, to update the
analysis. As a result, the number of new coal facilities projected to be in scope of this
rule, decreased slightly, from 16 in the proposed rule analysis to 14 in the final rule
analysis. However, most of the new in-scope coal facilities are now expected to begin

operation earlier than under the proposal analysis.

(1) Proposed Rule
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For the years 2001-2010, the AEO2000 projected limited new coal-fired steam
electric
generating capacity. In addition, the January 2000 NEWGen Database included no new
coal-fired generating facilities. EPA therefore did not project any new coal facilities for
2001-2010. For the years 2011-2020, EPA used EIA’s projected new capacity addition
from coal—fired facilities, 17 GW, and information from the following sources to estimate
the number and cooling water characteristics of new coal-fired power facilities subject to
the rule: Form EIA—767 (Steam Electric Plant Operation and Design Report, Energy
Information Administration, U.S. Department of Energy, 1994, 1997); Form EIA-860
(Annual Electric Generator Report, Energy Information Administration, U.S. Department
of Energy, 1994, 1997); and Power Statistics Database (Utility Data Institute, McGraw-
Hill Company, 1994). EPA estimated that 16 new coal facilities of 800 MW each would
be subject to the proposed section 316(b) new facility rule and would begin operation
between 2011 and 2020. Of these, 12 were projected to operate a recirculating system in

the baseline, while four were projected to operate a once-through system.

2) Final Rule

EPA used a similar methodology for the final rule analysis but obtained updated
information and added data from the section 316(b) industry survey of existing facilities

(Industry Screener Questionnaire: Phase I Cooling Water Intake Structures, Detailed
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Industry Questionnaire: Phase II Cooling Water Intake Structures, and Industry Short

Technical Questionnaire: Phase II Cooling Water Intake Structures). To be consistent

with the analysis for combined-cycle facilities, EPA used the forecast of capacity
additions from the AEO2001, which predicts 22 GW of new coal capacity between 2001
and 2020. In contrast to the proposal analysis, EPA considered the entire 2001-2020
period for the final rule analysis. In addition, EPA used information from the section
316(b) industry survey to determine the average size, in-scope percentage, and cooling
water characteristics of new coal plants. The three surveys identified 111 unique coal-
fired facilities that began commercial operation between 1980 and 1999. The facilities
have a combined generating capacity of 53 GW, with an average of 475 MW each. The
surveys further showed that 45 of the 111 facilities, or 40.5 percent, would be in scope of
today’s final rule if they were new facilities. These 45 facilities have an average
generating capacity of 763 MW.

Information in the February 2001 version of the NEWGen Database on capacity
additions at new and existing facilities showed that approximately 76 percent of new coal
capacity will be built at new facilities. Applying this percentage (76 percent), as well as
the average facility size (475 MW) and the in-scope percentage (40.5 percent), to EIA’s
forecast of new coal capacity additions resulted in 14 new in-scope coal facilities, with an
average capacity of 763 MW, over the 2001-2020 period. Exhibit 2 summarizes the data

differences for coal facilities between the proposal and the final rule analyses.
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EXHIBIT 2.— SUMMARY OF CoOAL FACILITY RESEARCH

Proposed rule Final rule
analysis (2011-2020) analysis
(2001-2020)

AEO2000 coal capacity additions 17 GW
AEO2001 coal capacity additions 22 GW
Percentage of coal capacity 82% 76%
additions from new facilities
Capacity additions from new 14 GW 17 GW
facilities
Average size of all coal facilities 800 MW 475 MW
Total number of new coal facilities 18 35
In-scope percentage 90.0% 40.5%
Number of new in-scope coal 16 14
facilities
Average size of in-scope coal 800 MW 763 MW
facilities

EPA projected cooling water characteristics of the 14 new in-scope coal facilities
using data for recently-constructed plants from the section 316(b) industry survey.
Similar to the combined-cycle facility analysis, EPA developed eight model facility types
based on three main characteristics: (1) the facility’ s type of cooling system (once-
through or recircuating system); (2) the type of water body from which the intake
structure withdraws (freshwater or marinewater); and (3) thefacility’ s steam-electric
generating capecity. The model facility characteristics were then applied to the 14

projected new coal facilities. EPA estimated that 10 new in-scope caal facilities will

55



PRE-PUBLICATION VERSION — NOT OFFICIAL — OFFICIAL VERSION WILL BE PUBLISHED IN
THE FEEDERAL REGISTER

employ arecirculating system and three will employ a once-through system. One coal
facility has arecirculating cooling pond and will exhibit characteristics more like a once-
through facility. Of thelO facilitieswith arecirculating system, nine will withdraw from
afreshwater body and only one facility will withdraw from a marine water body. All
three facilities with a once-through system and the one facility with a cooling pond are

proj ected to withdraw from afreshwater body.

C. Manufacturing Facilities

The general methodol ogy used to estimate the number of new manufacturing
facilities subject to the final section 316(b) new facility rule has not changed since
proposal. However, on the basis of comments, EPA has altered some estimates and used
new data to update the analysis. Asaresult, the number of new manufacturing facilities
projected to be in scope of this rule has decreased from 58 at proposal to 38 in the final

rule analysis.

Q) Proposed Rule

In the proposal analysis, EPA used three industry-specific estimates to project the
number

of new in-scope manufacturing facilities: (1) industry growth forecasts; (2) the estimated
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percentage of theprojected capacity growth accounted for by new fadlities; and (3) data
on the cooling water use at existing facilities. EPA used the projected growth of value of
shipments in each industry to estimate likely future growth in cgpacity. A number of

sources provided growth forecasts, including the annual U.S. Industry & Trade Outlook,

AEQO2001, and other sources specific to eachindustry. EPA assumed that the growth in
capacity will equal growth in value of shipments, except whereindustry-specific
information supported alternative assumptions. Not dl industry growth, however, is
expected to occur at new facilities: Some of the projected growth in capacity may result
from increased utilization of existing capacity or capacity additions at existing fadlities.
Where information on the share of growth from new facilities was available, EPA used
these data. For example EIA projectedthat all increases in petroleum shipments will
result from expanded capacity at existingfacilities. Where thisinformation was not
available, EPA made the conservative estimate that 50 percent of the projected growth in
capacity will be attributed to new facilities. Finally, EPA assumed that the cooling water
use characteristics of new facilities in each industry, including the in-scope percentage,
would be similar to those of existing facilities. Cooling water use datafor existing

facilities came from the Industry Screener Questionnaire: Phase | Cooling Water Intake

Structures. To calcuate the total number of new in-scope manufecturing facilities, EPA
applied the industry-specific growth rate and the percentage of capacity growth from new

facilitiesto the sample-weighted number of in-scope screener facilitiesin each industry.

57



PRE-PUBLICATION VERSION — NOT OFFICIAL — OFFICIAL VERSION WILL BE PUBLISHED IN
THE FEEDERAL REGISTER

2 Final Rule

For the final rule analysis, EPA updated the projected growth in value of
shipments for
each industry using the most recent data available. On the basis of comments, three
changes were madeto the percentage of projected capadty growth that is attributed to
new facilities. First, the American Chemistry Council stated that EPA overestimated the
number of new in-scopechemical facilities inthe proposal analysis because the
percentage of growth that comes from new facilities (50 percent) was overstated. The
comment did not provide a more accurate estimate. EPA therefore revised this estimate
for the chemical industry to 25 percent, which reduced the number of new chemical

facilities by half. (The Economic Analysisdocuments the effect of using an alternative

assumption of 37.5 percent, the midpoint between the proposal analysis estimate and the
final rule analysis estimate, in analyzing the economic impactsof thisrule.) Second, the
petroleum industry commented that the assumption of no new petroleum refineries over
the next 20 yearsisinvalid. Even thoughthe AEO2001 projects no new refineriesin the
United States, to be consarvative EPA nevertheless revised this estimate and included two
new in-scope petroleumrefineriesin the final rule analyss. Third, the American Forest

& Paper Association stated that one or two new greenfield paper mills will be built over
the next decade. EPA added two new in scope paper mills over the 20-year analysis

period in response to thiscomment. In addition, EPA updated the water use
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characteristics of the projected new facilities by using data from the Detailed Industry

Questionnaire: Phase || Cooling Water Intake Structures instead of the Screener

Questionnaire. In the proposd analysis, EPA eroneously usedthe average daily intake
flow rate, instead of the design intake flow rate, to determine whether a facility meets the
two MGD flow threshold andis subject to the rule. Since the averageintake flow is
either lower than or equal to the design intake flow, this error likely underestimated the
number of new in-scopemanufacturing facilities. For the analysis of the final rule, EPA
used the designintake flows reported in the section 316(b) i ndustry survey.

Overall, because of the revisions described above, EPA’s estimate of the number
of new in-scope manufacturing facilities dropped from 58 at proposd to 38 in the cost

anaysisfor thisfinal rule.

2. Revisions to the Costing Estimates

Chapter 2 of the Technical Development Document provides a detailed
description of the dataand methodology used to develop compliance cost estimates for
the final regulation. This section provides asummary of the man revisions in the costing
Inputs since the proposal.

At the time of the proposal, EPA included cost estimates for plume abatement at
50 percent of the electric generating facilities anticipated to install recirculating wet

cooling towers to comply with therule. Thiswasan error. Asdesaibed in the NODA
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(66 FR 28866 and 28867), EPA hassince refined its estimates of cooling tower costs on a
national basis to reflect plume abatement costsat a significantly lower proportion of
facilities. EPA determined, on the basis of further research and information received
from vendor manufacturers, that plume abatement measures were instdled at only 3to4
percent of recent wet cooling tower projects. Therefore, the costing estimates for the final
rule reflect this change.

At the time of the proposd, EPA included cost estimates for pumping of
recirculating cooling water in the towers based on aflow rate equal to 15 percent of a
comparable once-through cooling flow (based on the flow of make-up water). As
explained in the NODA (66 FR 28866), this was an error. EPA has since refined its
costing estimates to include the entire cooling flow. EPA’s cost estimates for both capital
and O&M costs for thefinal rule reflect appropriately sized pumps to recirculatethe full
design cooling water flow. The in-tower cooling water flow isnow based on the level of
cooling necessary for the condenser and the plants' cooling needs.

Since proposal, EPA has induded costs from additiond projects in the calculation
of its costing estimatesfor recirculating wet cooling towers. EPA obtained further “tum-
key” vendor project costs that have been incorporated into the specific costing equations
used to calculate thecapital and operation and maintenance (O& M) costs of the final rule
Turn-key project costs represents dl costing elements necessary to estimae engineering
costs, such as vendor overhead, equipment, wiring, foundations and contingencies. EPA

included these project costs in the calculation of the costing equations in order to increase
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the number of real-world projects upon which the final cost estimatesare based.

EPA hasrefined its estimates of O& M costs for recirculating wet cooling towers
since proposal. At thetime of proposal, EPA estimaed economy of scale for O& M costs
for recirculating, wet cooling towers as their size increases. EPA based this estimate
primarily on the economy of scale savings for wastewater treatment systems as
wastewater flow increases. The overall effect of this approach showed that for very large
cooling towers, a savings of nearly two-thirds was achieved compared with smaller
cooling towers. On the basis of comments received and further research, EPA has refined
its estimates of O& M costsand economies of scale. The cost estimates presented for the
final rulereflect this revision to the analysis.

In the final rule EPA hasincluded cost estimates for energy penalties due to
operating power losses from recirculating cooling tower systems. Further information on

this subject can be found in Section IV.A.3 of this preamble, below.

3. Energy Penalty Estimates for Recirculating Wet Cooling and Dry Cooling Towers

Since proposal, as discussed in the NODA (66 FR 28866), EPA hasincludedin its
estimates of O& M costs the performance penalties that may result in reductions of energy
or capacity produced because of adoption of recirculaing cooling tower systems. The
cost estimates for the final rule include consideration of these penalties. Thefinal rule

cost estimates account for the energy penalty at fecilities that are projected to install
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recirculating wet cooling tower systemsin lieu of once-through cooling systems. EPA’s
cost estimates for dry cooling regulatory alternatives account for the appropriate energy
penalty of this technology at each facility projectedto install such a system.

For the final rule, EPA’ s costing methodology for performance penalties is based
on the concept of lost operating revenue due to a mean annual performance penalty. EPA
estimated the mean annual performance penalty for each tower technology as compared
with once-through or recirculating wet cooling systems (where applicable for the dry
cooling analysis). EPA then applied this mean annual penalty to the annual revenue
estimates for each facility projected to install a recirculating cooling tower technology as
a result of the rule or a regulatory option. EPA considers these revenue losses as
representative of the cost to the facility for either replacing the power lost via the market
or expanding the capacity of the new power plant.

Chapter 3 of the Technical Development Document discusses performance

penalties in more detail.

4. Significant Changes to the Economic Analysis

a. Revisions to Costing Analysis

EPA has made a methodological change for estimating the cost for today’s rule.

For the proposal, EPA directly estimated the incremental cost of the rule without

62



PRE-PUBLICATION VERSION — NOT OFFICIAL — OFFICIAL VERSION WILL BE PUBLISHED IN
THE FEEDERAL REGISTER

estimating the baseline cost. This made it difficult to identify the magnitude of changes
in relevant components of a system of a facility and their individual costs. For the final
rule, EPA separately estimated the baseline costs and the cost after meeting the
requirements of the rule. Thus, the incremental cost attributed to the rule is derived from
the difference between the baseline cost and the cost after compliance with the
requirements of the rule.

For the proposal, EPA estimated the cost of the rule to be $12 million. This
estimate was in part based on the assumption that 90 percent of the coal facilities would
be within the scope of the rule. Since the publication of the proposal, EPA has analyzed
additional information regarding coal facilities. This information shows that 40.5 percent
of the coal facilities would be within the scope of the rule. EPA alsorevised the baseline
characteristics for these facilities. For the final rule, EPA estimates that 71 percent of
new in-scope coal facilities would have recirculating cooling towers independent of the
rule. For combined-cycle facilities, EPA used the January 2000 version of the NEWGen
database at proposal to estimate the proportion of the facilities that would be within the
scope of the proposal. In view of the changes in the energy market, EPA is using a more
current version (February 2001) of the NEWGen database for the final analysis.
Consequently, EPA is revising the in-scope percentage for combined-cycle facilities to
28.6 percent for the final analysis, instead of 12.5 percent used for the proposal.

For the proposal, EPA used the average flow from the section 316(b) industry

survey, screener questionnaire for existing manufacturing facilities to estimate the
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technology and O&M costs for new manufacturing facilities. EPA believes that the
average flow would underestimate the costs because costs mostly depend on design of a
facility. Therefore, EPA is using the design flow for estimating the cost for
manufacturing facilities for the final rule. For the proposal, EPA assumed that 50 percent
of the growth in product demand in the chemical industry would be met from new
facilities. Commenters pointed out that this assumption leads to an overestimation of the
number of new facilities and EPA agrees. Therefore, EPA has revised this assumption to
25 percent for the analysis supporting today’s rule.

EPA has also examined the cost of the rule as a percentage of (annual) revenue for
purposes of determining whether the options are economically practicable. The worst-
case, or upper-limit, cost estimate for the rule is between 3.3 to 5.2 percent of estimated
revenues (for three coal facilities), between 1 and 3 percent for an additional six facilities,
and less than 1 percent for the rest of the facilities. EPA concludes that those costs are
economically practicable and will not pose a barrier to entry for new facilities. The initial
compliance cost of the rule (i.e., capital costs and permitting costs) as a percentage of
construction cost of an electric generation facility is 3.4 percent for one coal facility,
between 1.0 and 3.0 percent for an additional seven facilities, and less than 1.0 percent for
the rest of the electric generation facilities. EPA finds that these are relatively low
compliance costs. EPA does not consider that the cost of the rule would be a barrier to

entry for new facilities and also finds that cost to be economically practicable.



PRE-PUBLICATION VERSION — NOT OFFICIAL — OFFICIAL VERSION WILL BE PUBLISHED IN
THE FEEDERAL REGISTER

5. Air Emissions Increases as a Result of Certain Regulatory Options

For the final rule, and as discussed in the NODA, EPA includes estimates of
annual air emissions increases for certain pollutants from new power plants as a result of
certain regulatory options considered. EPA developed estimates for air emissions
increases for SO,, NOy, CO,, and Hg for the regulatory options based on near-zero intake
(dry cooling) and for those based on uniform national requirements of flow reduction
commensurate with closed-cycle recirculating wet cooling systems (wet cooling towers)
or with wet-cooling systems in Track I of a two-track rule. EPA anticipates, because of
measurable performance penalties associated with cooling tower systems (see Section
IV.A.3 of this preamble), that, depending on the regulatory option, air emissions
nationally could increase from all or a small subset of new power plants as a result of the
installation of cooling tower systems. EPA estimates the marginal air emissions increases
by assuming that the energy lost by the facility cannot be replaced through additional fuel
consumption at that facility, but rather, the energy will be replaced by the entire grid as a
whole. Thus, the replacement energy necessary to compensate for the performance
penalty is generated by the mix of fuels present in the entire grid. This is because, in
EPA’s view and on the basis of comments received, power plants are not always capable
of compensating for an energy shortfall due to a performance penalty of a recirculating
cooling tower by increasing their fuel consumption. Even though the estimated mean

annual performance penalty for recirculating wet cooling towers is small, EPA estimates
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that facilities designed for once-through cooling would not always be designed with
sufficient excess capacity to compensate for the performance penalties caused by
recirculating wet cooling tower installations as a result of this rule. Therefore, EPA
determines that marginal increases in air emissions due to performance penalties are best
represented by estimating that the entire grid will replace the energy loss. EPA’s

estimates of marginal increases of air emissions are presented in Exhibit 3.

ExHIBIT 3.— ESTIMATES OF MARGINAL INCREASES OF AIR EMISSIONS FOR
RecircuLATING WET COOLING TOWERS ?

Capacity Annual CO, Annual SO, Annual NOy Annual Hg
(MW) (tons) (tons) (tons) (Ibs)
National Emissions 828,631 2,575,814,488 13,581,673 6,437,710 86,722
from Electricity
Generation

Air Emission Increases if Plants Compensate With Increased Fuel Consumption

National Electricity - 712,886 1,543 1,518 23
Generation Air (.0028 %) (.0011 %) (.0024 %) (.0026 %)
Emissions

Increases for Wet

Cooling

Air Emission Increases if Plants Purchase Replacement Power From Market

National Electricity - 485,860 2,561 1,214 16
Generation Air (.0019 %) (.0019 %) (.0019 %) (.0019 %)
Emissions

Increases for Wet

Cooling

% This analysis assumes that annual e missions from energy generation are constant from 1998 to
2020, even though generation is projected to increase steadily over the next twenty years.
Therefore, these estimates are slightly overstated.

B. Regulatory Approach
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1. Proposed Rule

EPA proposed flow, velocity, and other design and construction technologies
requirements based on the type of waterbody in which the intake structure is located and,
for certain types of waters, the location of the intake in the water body. EPA proposed to
group surface water into four categories: freshwater rivers and streams, lakes and
reservoirs, estuaries and tidal rivers, and oceans. For each of these waterbody types,
EPA divided the waterbody into sections based on the defined “littoral zone.” At
proposal, littoral zone was defined as any nearshorearea in afreshwater river or stream,
lake or reservoir, or estuary or tidal river extending from the level of highest seasonal
water to the deepest point at which submerged agquatic vegetation can be sustained (i.e,
the photic zone extending from shore to the substrate receiving one (1) percent of incident
light); where thereis a significant change in slope that results in changes to habitat or
community structure and where there isa significant change in the composition of the
substrate (e.g., cobble to sand, sand to mud). In oceans, thelittoral zone encompassed the
photic zone of the neritic region. The photic zone is that part of the water that receives
sufficient sunlight for plants to be able to photosynthesize. Theneritic region isthe
shallow water or nearsnore zone over the continental shelf.

In general, the closer the intake structure was to the littoral zone, the more
stringent the proposed best-technology-available requirements for minimizing adverse

environmental impact became. For example, an intake structure located within the littoral
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zone would have required the most stringent capacity and velocity controls as well as the
use of other design and construction technologies. EPA also proposed the most stringent
requirements for best technology available for minimizing adverse environmental impact
in all parts of tidal rivers and estuaries because of the potential for high biological

productivity in these waters.

2. Notice of Data Availability

In the NODA, EPA sought comment on various versions of a two-track approach
resulting from comments received on the proposal. Under this approach, a facility would
choose to pursue one of two tracks. In general (based on size), Track I would establish
national technology-based performance requirements, whereas Track II would allow the
facility to conduct site-specific studies to demonstrate to the permit director that
alternative technologies or approaches could reduce impingement and entrainment to the
same or a greater degree than the Track I technology-based performance standards. See

66 FR 28868 to 28872.

3. Final Rule

In this rule, EPA is establishing a two-track technology-based approach that does

not distinguish between waterbody types or the location of the intake structure within the
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waterbody type. Track I establishes capacity (for facilities with a design intake flow
equal to or greater than 10 MGD), velocity, and capacity- and location-based proportional
flow requirements to reduce impingement and entrainment of fish, shellfish, eggs, and
larvae and requires the applicant to select and implement design and control technologies
to minimize impingement and entrainment in certain areas. Track I applicants with intake
flow between 2 and 10 MGD do not have to comply with a capacity limitation but then
must use technologies to reduce entrainment at all locations. Track Il allows a facility to
conduct a comprehensive demonstration study to show that alternative controls will
achieve comparable performance. The two-track approach balances the goal of providing
regulatory certainty and fast permitting for new facilities with the goal of allowing
flexibility by including a performance-based alternative. Track I streamlines the
permitting process, providing a high degree of certainty that a facility will obtain a
National Pollutant Discharge Elimination System (NPDES) permit without delays. In
EPA’s view, Track Il provides an incentive for the development of innovative
technologies that will represent best technology available for minimizing impingement

and entrainment from cooling water intake structures.

V. Basisfor the Final Regulation

A. Major Options Considered for the Final Rule
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EPA considered and andyzed several technology-based regulatory options to
determine the best technology available for minimizing adverseenvironmental impact for
new facilities. All of these options were analyzed and compared with the current
requirements applied to NPDES permits for existing facilities with cooling water intake
structures. Although the Agency considered numerous regulatory options during rule
development, the primary options considered in development of today' s final rule
include: (1) technology-based performance requirements for different types of waters,
with intake capacity limits based on closed-cycle recirculating wet cooling systems
required only in estuaries, tidal rivers, the Great Lakes, and oceans; (2) national
technol ogy-based performance requirements for all waterbodies, with flow reduction
commensurate with the level achieved with closed-cycle redarculating wet cooling; (3)
national technol ogy-based performance requirements for all waterbodies with a near-zero
intake level (based on dry cooling);*® and (4) a case-by-case, site-specific approached
based on the 1977 draft guidance document® In addition to these options, EPA also
considered variations on each of the technology-based options using on a two-track
permitting approach. The two-track options include one presented by industry for

consideration. The two-track approach establishes a specific set of technology-based

2EPA also examined subcategorization strategies for the dry cooling based option, on the basis of regional
distribution of facilities, size of facilities, and type of facility (i.e., $eam electric power plants versus
manufacturing facilities).

%0u.s. Environmentd Protedion Agency. 1977. Draft guidancefor evduating the adverse impact of
cooling water intake sructures on the aquatic environment: section 316(b) P.L. 92-500.
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performance requi rements that a permittee can implement that reflect best technology
available for minimizing adverse environmental impact; this approach also provides
permittees with flexibility to demonstrate that an alternative set of requirements achieves
acomparable level of performance.

For al the options except for those based on dry cooling, EPA also considered
requiring a design through-screen vdocity of 0.5 ft/s, location- and capecity-based flow
restrictions proportional to the size of the waterbody (such as arequirement for streams
and rivers allowing no more than 5 percent withdrawal of the mean annual flow), and
design and construction technol ogies to minimize impingement mortality and
entrainment. In addition, EPA considered requiring post-operational monitoring of
impinged and entrained organisms, monitoring of the through-screen velocity, and

periodic visual inspections of the intake structures.

1. Technology-Based Performance Requirements for Different Types of Waterbodies

Under this option, EPA would establish requirements for minimizing adverse
environmental impact from cooling water intake structures based on thetype of
waterbody in which the intake structureis located, the location of the intake in the
waterbody, thevolume of water withdrawvn, and the design inteke velocity. EPA would
also establish additional requirements or measures for location, design, construction, or

capacity that might be necessary for minimizing adverse environmental impact. Under
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this option, the best technology available for minimizing adverse environmental impact
would constitute a technology suite that would vary depending on the type of waterbody
in which a cooling water intake structure is located and the location of the cooling water
intake structure within the waterbody. EPA would set technol ogy-based performance
requirements; the Agency would not mandate the use of any specific technology.

Under this option, EPA considered only requiring intake flow reduction
commensurate with the level that can be achieved using a closed-cycle recirculating wet
cooling system for intakes located in estuaries, tidal rivers, oceans, and the Great L akes.
For al other waterbody types, the only capecity requirements would be proportional flow
reduction requirements. In all waterbodies, velocity limitsand arequirement to study,
select, and install design and construction technologies would apply. EPA determined
that the annual compliance cost toindustry for this option would be $36.3 million. EPA
found that the regulatory implementation burden would be of an acceptable level but that
the delay in permitting of new facilities could be up to 6 months if al new facilities were
required to complete a baseline biological characterization study prior to submitting an
application for a permit. This study would detail the potential design and construction
technologies that would apply to all new facilities and would berequired beyond the flow
reduction requirementsfor facilities located in estuaries, tidal rivers, oceans, and the
Great Lakes. Thisoption was, in part, rejected due to the potential of delaysin
permitting. More significantly, this option was rejected because closed-cycle

recirculating cooling water systems are available and economically practicable across all
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waterbody types.

2. National Technology-Based Performance Requirements for All Waterbodies

a Flow Reduction Commensuratewith the Level Achieved by Closed-Cycle

Recirculating Wet Cooling Systems

EPA also considered a regulatory option for new facilitiesbased primarily on
intake-flow reduction from all cooling water intake structures commensurate with the
level that can be achieved using a closed-cycle rearculating cooling water system. This
option does not distinguish between facilities on the basis of the waterbody from which
they withdraw cooling water. In addition to reducing design intake velocity and
complying with capacity- and location-based proportional flow requirements, all facilities
need to complete a baseline biological characterization study prior to submitting the
application for a permit. This study would detail the design and construction
technol ogies necessary to maximize the survival of impinged adult and juvenile fish and
to minimize the entrainment of eggs and larvae The applicant would dso need to
comply with any additional requirementsestablished by the Director as reasonably
necessary to minimize impingement and entrainment as aresult of the effects of multiple
cooling water intake structures in the samewaterbody, seasonal variations in the aguatic

environment affected by the cooling water intake structures controlled by the permit, or
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the presence of regionally important species. EPA did not determine the annual
compliance cost to industry for this option. EPA found that the permit writer’ s regul atory
implementation burden would be of an acceptablelevel. EPA adopted this option, in

part, as Track | of the two-track approach.

b. Intake Capacity Reduction Commensurate with the Level Achieved by Use of a

Dry Cooling System

EPA considered aregulatory option for new facilities basad primarily on inteke
flow reduction from all cooling water intake structures commensurate with zero or very
low-level intake (dry cooling). This option does not distinguish between facilities on the
basis of the waterbody from which they withdraw cooling water. Dry cooling systems use
either a natural or a mechanical air dréft to transfer heat from condenser tubestoair.
EPA determined that the annual compliance cost to industry for this option would be at
least $490 million. EPA aso found that the permit write’ s regulatory implementation
burden would be of an acceptable level and there would be no delay in the permitting of
new facilities. The option would require no baseline biological characterization study
prior to submission of the application for a permit, due to the requirement of near-zero
intake.

In addition, EPA andyzed three subcategorization strateges for the final rule

based on the dry cooling technology. EPA considered establishing zero or very low-level
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intake requirements only for steam electric power plants locating in cold northern
climates. See Section V.C.1. EPA also separately analyzed a zero or very low-level
intake requirement for steam electric power plants of small capacity (those with total
capacity lessthan 500 MW). See Section V.C.1. For both of these subcategorization
strategies, al facilities not complying with dry cooling technology-based performance
requirements would comply with the national requirement of capacity reduction based on
closed-cyclerecirculating wet cooling. The dry cooling subcategories would require no
baseline biological characterization study prior to submission of the application for
permit, because of therequirement of near-zero intake. EPA found that the permit
writer’ s regulatory implementation burden would be of an acceptable level and there
could be adelay of up to 6 months in the permitting of new facilities under the dry
cooling based subcategories. EPA discusseswhy it is not adopting the dry cooling

approach for subcategories based on size and/or climate in Section V.C. below.

3. Two-Track Options

For each of the regulatory optionsoutlined above that requires reduction of flow
commensurate with the level achieved with closed-cycle redrculating cooling systems,
EPA also considered a number of two-track options. The two-track options provide
flexibility to the pemittee in that the fadlity may choose to comply by meeting the

specific technol ogy-based performance requirements defined in the “fast track” (Track 1),
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or by demonstrating that alevel of performance would be achieved comparable tothe
level that would be achieved under the Tradk | requirementsunder the “demonstration
track” (Track II).

Under one of the two-track options (referred to as the “preferred two-track”
option), EPA consdered afast-track based on acommitment by the facility to employ a
suite of technologiesthat would represent best technology available for minimizing
adverse environmental impact. The technologes considered includereduction in capacity
commensurate with that achievable by use of a closed-cycle recirculating cooling water
system; avelocity limitation of less than or equal to 0.5 ft/s; and location whereintake
capacity would be no more than five (5) percent of the mean annual flow of a freshwater
stream or river, no more than one (1) percent of the tidal excursion volume of atidal river
or estuary or where the intake cgpacity would not dsrupt the natural straification and
turnover patterns of alake or reservoir. Applicants aso would be required to conduct
baseline biological characterization monitoring; these data would be used to determine
which design and construction technol ogies are needed on a case-by-case bass. EPA aso
considered allowing the permit applicant to specify design and construction technologies
and to require monitoring so that the performance of these technologes could be
evaluated in a subsequent NPDES permit. In order to speed up the issuance of the first
permit at the new facility, EPA considered waiving any mandatory baseline biological
characterization monitoring under Track I. In this case, the applicant would havethe

opportunity to rdy on and presant historical or literature information to supportits
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selection of design and construction technologes. Under this approach, applicants would
propose what design and construction requirements are most appropriate to reduce
impingement and entrainment or to maximize impingement survival resulting from water
withdrawn as make-up water at these facilities. The biological characterization
information would support the design and construction technologies that the permittee
chose to implement. The Director could revisit these design and construction
technologies at the time of permit renewal. (Most design and construction technologies
can be implemented without stopping operation at the facility.) Asan alternativeto the
case-by-case designation of design and construction technologies, EPA also considered
designating the following two design and construction technologies as part of a fag-track,
best technology available suite of technologies. a fine mesh traveling screenwith afish
return system, variable speed pumps, and alow pressure spray; or a submerged
wedgewire fine mesh screen.

Under Track 11, afacility would need to conduct a comprehensive demonstration
study that documents that an alternative suite of technologiescan be used by the facility
to reduce impingement mortality and entrainment for all life stages of fish and shellfish to
achieve alevel of reduction comparable to the level that would beachieved under Track I.
The estimated annual compliance cost to facilities for the preferred two-track option is
$47.7 million.

EPA also considered aless stringent variation of the two-track option above, in

which Track | would not require cooling water intake structures located in fresh rivers or
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streams and lakes or reservoirs to reduce capacity to alevel commensurate with that
achievable by use of a closed-cycle cooling system. EPA did not select this option
because other available technologies that are economically practicable achieve greater
reduction in impingement and entrainment.

EPA also considered athird two-track option assuggested by industry. Under this
option, an applicant choosing Track | would install “highly protective’ technologesin
return for expedited permitting without the need for pre-operational or operational studies
in the source waterbody. Accordingto the commenters, thesetechnologies would
“exceed the section 316(b) standards’ because they would “avoid adverse environmental
impact,” defined as proven population or ecosystem impacts. Such fast-track
technol ogies might indude technol ogies that reduce intake flow toalevel commensurate
with awet closed-cycle cooling at that site and that achieve an average approach velocity
(measured in front of the cooling screensor the opening to the cooling water intake
structure) of no morethan 0.5 ft/s, or any technologies that achieve alevel of protection
from impingement and entrainment within the expected range for a closed-cycle cooling
(with 0.5 ft/s approach vel ocity) given the waterbody type where the facility isto be
located. This option was intended to allow facilities to use standard or new technologies
that have been demonstrated to be effectivefor the species, type of waterbody, and flow
volume of the cooling waer intake structure proposed for their use  Examples of
candidate technologies include (a) wedgewire screens, wherethere is constant flow, asin

rivers; (b) traveling fine mesh screens with afish return system designed to minimize
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impingement and entrainment; and (c) aquatic filter barrier systems, at sites where they
would not be rendered ineffective by high flows or fouling. The operator of a proposed
new facility would elect which set of technologiesto install and validate its performance
as necessary. In return, the permitting agency would not require additional section
316(b) protective measuresfor the life of the facility.

Under the industry approach, Track Il would provide an applicant who does not
want to commit to any of the above technology options with an gpportunity to
demonstrate that site-specific characteristics, including the local biology, would justify
another cooling water intake structure technology, such as once-through cooling. For
these situations, the applicant could demonstrateto the permitting agency, on the bass of
site-specific studies, d@ther that the proposed intake would not create an appreciable risk
of adverse environmental impact or, if it would create an appredable risk of adverse
environmental impact, that the applicant would instdl technology to “minimize” adverse
environmental impact. Such demonstrations would recognize that some entrainment and
impingement mortality can occur without creating “adverse environmental impact,” but,
where there is an gppreciable risk of adverse environmental impect (e.g., population
effects), the technology that would “minimize” it would be the technology that
maximized net benefits. EPA determined that the annual compliance cost to industry for
this option would be $24.9 million. EPA discusses why it is not accepting the industry’s
two-track approach in full in Section V.D below.

EPA also considered a waerbody-based two track option. Under this option,
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Track | would require, depending on the waterbody type, screens, fish return systems, or
reduction in capacity to alevel commensuratewith that achievable by use of a closed-
cycle cooling system. The ddineation of waterbody types would correlate with greater or
lesser potential for impingement and entrainment. Under Track Il , a permit applicant
would be able to demonstrate how alternative technology performance measures would
reduce impingement mortality and entranment for all life stages of fish and shellfishto a
level of reduction comparableto the leve that would be achieved under Track I.

EPA did consider atwo-track option based on dry cooling. EPA did not
promulgate this option for reasons discussed at Section V.C. of this preamblefor not
adopting dry cooling as best technology available for minimizing adverse environmental
impact. In addition, there are very limited alternatives for achieving adry cooling-level
reduction in impingement and entrainment in a second track. EPA did not slect this
option because other available technol ogiesthat are economically practicable achieve

significant reductionin impingement and entranment at far lower cost.

B. Why EPA is Establishing EPA’s Preferred Two-Track Option as the Best

Technology Avalable for Minimizing Adverse Environmental | mpact?

For new facilities subject to thisrule, EPA finds that the preferred two-track
option represents the best technology available for minimizing adverse environmental

impact. With respect to new facilities, the technol ogies used as the basis for this option
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are commercially available and economically practiceble for the industries dfected as a
whole, and have acceptable energy impacts. EPA estimates that only nine electric
generators who were planning to install a once-through cooling system will have to install
recirculating wet cooling towers as a result of this rule. The energy impacts associated
with these nine facilitiesis estimated to comprise only 0.026 percent of total new electric
generating capacity. Similarly, the technologies used as the basis for this option dso
have acceptable non-aguatic environmental impacts. The non-aquatic environmental
impacts associated with increased air emissions (SO,, NO,, CO,, and Hg) is very small.
The incressed SO,, NO,, CO,, and Hg attributed to the nine facilities tha would be
required to install redrculating wet cooling towersin lieu of once-through cooling
systems is negligible in comparison to the total annual air emissions from new power
plants. EPA finds that the requirements contained in the preferred two-track approach
meet the requirement of section 316(b) of the CWA that the location, design,
construction, and capacity of cooling water intake structur es reflect the best technology
available for minimizing adverse environmental impact. The components of the two-

track approach areillustrated in Appendix 1 to this preamble.

1 What Are the Performance Requirements for the Location, Design, Construction,

and Capacity for Cooling Water Intake Structures?

Under the final rule, EPA has adopted a two-track approach. Under Track I, for
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facilities with a design intake flow equal to or greater than 10 MGD, the capacity of the
cooling water intakestructure is restricted, at aminimum, to alevd commensurate with
that which could be attaned by use of a closed-cyde recirculating system. Then for
facilities with a design intake flow equal to or greater than 2 MGD, the design through-
screen intake velocity is restricted to 0.5 ft/s and the totd quantity of intake is restricted to
aproportion of the mean annual flow of afreshwater river or stream, or to maintain the
natural thermal stratification or turnover paterns (where present) of alake or reservoir
except in cases wherethe disruption is determined to be beneficial to the management of
fisheries for fish and shellfish by any fishery management agency(ies), or to a percentage
of the tidal excursions of atidal river or estuary. In addition, an applicant withintake
capacity greater than 10 MGD must sdect and implement an appropriate design and
construction technology for minimizing impingement mortality and entrainment if certain
conditions exist. (Applicantswith 2 - 10 MGD flows are not required to reduce capacity
but must i nstall technologies for reduci ng entrainment at al locations) Under Track Il,
the applicant has the opportunity to demonstrate that impacts to fish and shellfish,
including important forage and predator species, within the watershed will be comparable
to these which you would achieve wereyou to implement the Track | requirements for
capacity and design velocity. See § 125.84(b)(1) and (2). Proportional flow requirements

aso apply under Track I1.

a Capacity
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In Track I, all new facilities with cooling water intake structures having a design

intake flow equal to or greater than 10 MGD must:

reduce thetotal design intake flow to alevd, at a minimum,
commensurate with that which can be attained by a closed-cyde
recirculating cooling water system using minimized make-up and

blowdown flows.

Reducing the cooling water intake structure’ s capacity is one of the most effective
means of reducing entrainment (and impingament). Capacity includes the volume of
water that can be withdrawn through a coding water intake structure over a period of
time. Limiting the volume of the water withdrawn from a waterbody typically reduces
the number of aquatic organismsin that waterbody that otherwise would be entrained.
Under Track I, EPA requiresthat all new facilities, with intake flows equal to or greater
than 10 MGD, limit their flow to alevel commensurate with that which could be attained
by use of a dosed-cycle recirculating cooling water system usng minimized make-up and
blowdown flows. See 8§ 125.84 (b)(1).

Closed-cycle, recirculating cooling water systems are known to reduce theamount
of coolingwater needed and in turn to directly reduce the number of aguatic organisms

entrained in the cooling water intake structure. For the traditional steam electric utility
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industry, facilities located in freshwater areas that have closed-cyde recirculating cooling
water systems can, depending on thequality of the make-up water, reducewater use by
96 to 98 percent from the amount they would use if they had once-through cooling water
systems. Steam electric generating facilities that have d osed-cycle recirculating cooling
water systems using salt water

can reduce water usage by 70 to 96 percent when make-up and blowdown flows are
minimized.*

Manufacturing facilities that reuse and recycle wate withdrawn from a water of
the U.S. in amanner that reduces intake flow to alevel commensurate with that which
can be attained by a closed-cycle, recirculating cooling water system that has minimized
make-up and blow down flows will be in accordance with the rule. See §125.86(b)(1).
For purposes of this regulation, EPA considersreuse and recycling at manufacturing
facilitiesto be equivalent to closed-cycle, recirculating cooling water sygems at steam-
electric power plants

Although EPA has not projected that any once-through electric generating
facilities with an intake capacity of less than 10 MGD will be built in the next 20 years,
EPA acknowledges that projecting the numbersand characteristics of facilities over long
timeframes may lead to uncertaintiesin EPA’ s analysis. (See Sections 5.1.4 and 5.2.40f

the Economic Analysis for a discussion of uncertainties and limitationsin EPA’ s baseline

3L The lower range would be appropriate where State water quality standards limit chloride to a maximum
increase of 10 percent over background and therefore require a 1.1 cycle of concentration. The higher
range may be attained wher e cycles of concentration up to 2.0 are used for the design.
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projections of new facilities.) In the event that such facilities might be built in the future
(for example, as a stand-alone, combined-cycle, cogeneration facility associated with a
manufacturer), EPA has concluded that the application of the intake capacity
requirements in the selected option is not economically practicable for facilities withthe
smallest cooling water intake structures, those that withdraw less than 10 MGD. Based
on EPA'’ s estimate, the compliance cost-to-revenue ratio for combined-cycle facilities
with these flows is 4.9 t0 8.8 percent or higher. Even if these fecilitiesinstalled a closad-
cycle recirculating cooling system to reduce dynamic flow below the regulatory threshold
for this rule and avoided al other costs of therule, their cost-to-revenue ratio still would
be from 2 to 3.2 percent or more (and they still might have to bear additional cost to
comply with requirements the Director establishes on a case-by-case basis). EPA’s
analysis shows that the costs for all such facilities general ly would be far above the range
of impacts for facilities above 10 MGD, which have, compliance cost to-revenue ratios at
or below 0.5 percent for more than 70 facilities, between 2 and 3 percent for only six
facilities, and above 3 percent for only 3 facilities. EPA believes that the economic
impact of complying with the rule would be disproportionate for electric generating
facilitieswith flows below 10 MGD. Thus, the Agency is exercising its discretion under
section 316(b) of the CWA to determine what is economically practicable and is creating
specific requirementsin Track | available to facilities with flows between 2 and 10MGD.
See § 125.84(c). Thesefacilities are required to meet the same velocity, proportional

flow, and the design and construction technology requirements for impingement that
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apply in 8 125.84(b). See § 125.84(c)(1), (2) and (3). However, they ae not required to
reduce intake flow commensurate with use of aclosed-cyclerecirculating cooling system.
Instead, they are required use design and construction technologies for minimizing
entrainment at all locations. See 125.84(c)(4). EPA believesthat the requirements of §
125.84(c) are an economically practicable way for these facilities to reduce impingement
mortality and entrainment. EPA has made s mil ar decis onsin establi shing technology-
based effluent limitationsguidelines and standards under 301 and 306, see e.g., Texas Qil
& GasAssnv.U.S EPA, 161 F.3d 923, 940 (5" Cir. 1998) (Court upheld EPA’s

subcategorization for Cook Inlet based upon disproportionate economic impact).

b. Design and Construction Technologies

i Velocity

Intake velocity is one of the key factors that can affect the impingement of fish
and other aquatic biota In theimmediatearea of the intake structure, the velocity of
water entering a cooling water intake structure exerts a direct physical force against which
fish and other organisms must act to avoid impingement or entrainment. EPA considers
velocity to be an important factor that can be controlled for minimizing adverse
environmental impact at cooling water intake structures. Because velocity can be

minimized through appropriae design of the inteke structure relativeto intake flow, it is
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most easily addressed during the design and construction phase of a cooling water intake
structure. Alternatively, the facility can install certain hard technologies (e.g., wedgewire
screens and vel ocity caps) to change the configuration of the structure so that the effects
of velocity on aquatic organisms are minimized.

Under Track I, for afacility with a design intakeflows equal to or greater than 2
MGD, the final regulation requires that the maximum design through-screen velocity at
each cooling water intake structure, beno more than 0.5 ft/s. See § 125.84(b)(2). The
design through-screen vel ocity isdefined as the valueassigned during the design phase of
acooling water intake structure to the average speed at which intake water passes through
the open area of theintake screen (taking fouling into account) or other deviceagainst
which organisms might beimpinged or through which they might be entrained.

To develop an appropriae minimum velocity requirement at cooling water intake
structures that will beeffective in contributing to the overall reduction in impingement,
EPA reviewed available literature, State and Federal guidance, and regulatory
requirement. EPA found that an approach velocity of 0.5 ft/s has been used as guidance

in at least three Federal documents.32*34 The 0.5 ft/s approach velocity threshold

3 Boreman, J. 1977. Impacts of power plant intake velocities on fish. Power Plant Team, U.S. Fish and
Wildlife Service.

3 Christianson, A. G., F. H. Rainwater, M.A. Shirazi, and B.A. Tichenor. 1973. Reviewing environmental
impact gatements: power plant cooling systems, engineering aspects U.S. Environmental Protection
Agency (EPA), Pacific Northwest Environmental Research Laboratory, Corvallis, Oregon, Technical
SeriesReport EPA-660/2-73-016.

3 King, W. Instructional Memorandum RB-44: Review of NPDES (National Pollutant Discharge
Elimination System) permit applicaionsprocessed by the EPA (Environmental Protection Agency) or by
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recommended in the Federal documents is based on a study of fish swimming speeds and
endurance performed by Sonnichsen et al. (1973).* This study was based on an unknown
number of individuals from about 30 different species of fish and eels, with many of the
datafor adult fish. The three Federal documents recommending a0.5 ft/s intake velocity
often referred to one another or had no references. The lack of abundant and diverse data
led EPA to adopt a safety factor to ensure an appropriatelevel of protection for aguatic
organisms. This study concluded that appropriate velocity thresholds should be based on
the fishes' swimming speeds (which are related to the length of the fish) and endurance
(which varies seasonally and is related to water quality). The data presented showed that
the species and life gages evaluated could endure avelocity of 1.0 ft/s. To develop a
threshold that could be goplied nationally and is effective at preventing impingemert of
most species of fish at their different life stages, EPA applied asafety factor of two to the
1.0 ft/sthreshold to derive athreshold of 0.5 ft/s. This safety factor, in part, is meant to
ensure protection when screens become partly occluded by debris during operaion and
velocity increases through portions of the screen that remain open. EPA compiled the
data from three studies on fi sh swim speeds (University of Washi ngton study, Turnpenny,
and EPRI) into agraph. The data suggest that a 0.5 ft/s velocity would pratect 96 percent

of the tested fish. EPA recognizes that there may be specific circumstances and species

the State with EPA oversight.” In: U.S. Fish and Wildlife Service Navigable Waters Handbook.

3% Sonnichsen, J.C., Jr., B.W. Bentley, G.F. Bailey, and R.E. Nakatani. 1973. A review of thermal power
plant intake structure designs and related environmental considerations. Hanford Engineering Development

Laboratory, Richland, Washington, HEDL-TME 73-24, UC-12.
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for which the 0.5 ft/s requirement might not be sufficiently effective. When issuing
NPDES permits, the permit directors will need to comply with any applicable
requirements under the Endangered SpeciesAct (ESA). Both the National Marine
Fisheries Service and the California Department of Fish and Game have developed fish
screen velocity criteria®*®"*® Under section 510 of the Clean Water Act (CWA) States
may impose additiond requirements pursuant to State law. When EPA issuesan NPDES
permit, States may condition the permit pursuant to their certification authority under
section 401 of the CWA.

Two velocities are of importance in the assessment and design of cooling water
intake structur es. the approach vel ocity and the through-screen or through-technology
velocity. The gpproach velocity is the velocity measured just in front of the screen faceor
at the opening of the cooling water intake structure in the surface water source, and is
biologically themost important velocity. The design through-screen or through-
technology vdocity is the velacity measured through the screen face or just as the
organisms are passing through the openinginto another device (e.g., entering the opening
of avelocity cap). The through-screen velocity is always greater than the approach

velocity because the net open areais smaller.

3 National Marine Fisheries Service Northwest Region. 1995. Juvenile Fish Screen Criteria.

3" National Marine Fisheries Service, Southwest Region. 1997. Fish Screening Criteria for Anadromous
Salmonids. Published on the Internet at http://swr.ucsd.edu/hcd/fishscrn.htm (accessed date).

38 california Department of Fish and Game. 1997. Fish screening criteria.
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For thisfinal rule, EPA uses the design through-screen velocity as a component of
best technology for minimizing adverse environmental impact. EPA anticipates that
design through-screen velocity will be simpler to calculae, and monitor (via
measurement of head loss) and be more accurate than measuring goproach velocity. The
approach velocity is a point function. Whenthe cross-section of an intake structure is
large, the approach velocity will not be the same at all points across all pointsin asingle
cross-section. The approach velocity varies depending on where it is measured: how far
from the surface, how far in front of thescreen, or the location across the screen.
Approach vdocity also varies with thenumber of measurementstaken; is 1 taken, or 10?
Furthermore, it is much easier to design theintake structure to echieve a specific through-
screen velocity. EPA notes that design through-screen velocity will be easier to
implement because a numbe of technologies useit as the standard measure for intake
design. In conjunction with the design intake velocity requirement, EPA requires new
facilities to monitor the head loss across the sareens or other technology on a quarterly
basis. See § 125.87(b). EPA requires that head loss across the screens (or other
appropriate measurements for technologies ather than intake screens) be monitored and

correlated with i ntake vel ocity once the facility is operating.

ii. Other design and construction technologies

Thefinal rule requires facilities withdrawing more than 10 MGD that choose
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Track | to select and install design and construction technologes for minimizing
impingement mortality and/or entrainment if they locate in certain areas wherefish or
shellfish resources need additional protection. See 8 125.84(b)(4) and (5). Facilities
withdrawing between 2 and 10 MGD may meet adifferent set of Track | requirements.
See § 125.84(c). If they choose to do 0, the rulespecifiesthat they must meet the same
design and construction requirements to reduce impingement as applies to facilities
withdrawing greater than 10 MGD. However, to reduce entrainment, instead of requiring
areduction in intake flow commensurate with use of a closed-cycle recirculating cooling
water system, the rule requires thesefacilities to select and install design and construction
technologies at all locations. See § 125.84(c)(3) and (4).

EPA isrequiring thesetechnologiesin Tradk | because they are technically
available, economically practicable and they effectively further reduce impingement
mortality and entrainment at new facilities that choose to locae in areas where fish and
shellfish resources need additional protection. EPA notes that facilities with closed-cycle
recirculating cooling systems can still withdraw large volumes of cooling water,
particularly if they operatein brackish or other waters where high rates of recirculation
cannot be achieved, and may still impingeor entrain largenumbers of aguatic organisms.
Thus, EPA believes that fecilities that choose to locate in areas wherefish and shellfish
need additional protection should install these technologies to further reduce
impingement mortality and entrainment.

In the Track | requirements at § 125.84(c), which apply to facilities with cooling
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water intakes between 2 and 10 MGD tha choose not to meet the capacity redudion
requirementsin 8§ 125.84(b), the rule requires these facilities to meet the same design and
construction requirements for minimizing impingement mortality as are required for
facilities withdrawing greater than 10 MGD, See 8 125.84(c)(3). These impingement
requirements apply if the facility locates where fish and shellfish resources need
additional protection. Facilities between 2 and 10 MGD that choose not to meet the
capacity reduction requirements in 8125.84(b), however, must install design and
construction technol ogies for reducing entrainment at all locations. See 8125.84(c)(4).
EPA makes this distinction because, for economic practicality reasons, today’ s rule does
not require smaller new facilities to reduceintake flow commensuratewith a closed-cycle
recirculating cooling system. In this case, EPA believes that use of design and
construction technologies is an alternative, economically practicable and technically
available means for reducing entrainment.

Today’ s rule does not require facilities choosing Track Il to install design and
construction technologies as specified under 125.84(b)(4) and (5) or 125.84(c)(3) and (4).
EPA believes that such fecilities will use these technologies, at least in part, to meet the
Track Il comparability requirements at 125.84(c)(1) and thus achieve comparable
performance.

As used in these provisions “minimize” means to reduce to the smallest amount,
extent, or degree reasonably possible. See § 125.83. Technologies that minimize

impingement mortality and entrainment of all life stages of fish and shellfish at alocation
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might include, but arenot limited to, intake screens, such as fine mesh screens and
aguatic filter barrier systems, that exclude smaller organisms from entering the cooling
water intake structure; passive intake systems such as wedgewire screens, perforated
pipes, porous dikes, and artificial filter beds; and diversion and/or avoidance systems that
guide fish away from the intake before they are impinged or entrained. In some cases,
technologies that might be used to achieve the 0.5 ft/s velocity standard at § 125.85(b)(2)
and 8 125.85(c)(1), such as passive intake systems, might also minimize impingement
mortality and entrainment.

Some technol ogies minimize impingement mortality by maximizing the survival
of impinged organisms. These technologiesinclude, but are not limited to, fish-handling
systems such as bypass systems, fish buckets, fish baskets, fish troughs, fish elevaors,
fish pumps, spray wash systems, and fish sills. These technologies either divert
organismsaway from impingement at theintake structure, or collect impinged organisms
and protect them from further damage so that they can be transferred back to the source
water at a point removed from the facility intake and discharge points.

Some additional design and construction technol ogies have feasibility issues
limiting their use to certain types of locations. Some have not been used on a widespread
basis above certain intake flow rates. The effectiveness of these technologies also may
vary depending on factors such as the speed and variability in direction of currentsin a
waterbody, the degree of debris|oading at a location, etc. Because of these issues, EPA

has not established a naional performance standard for these technol ogies more specific
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than to require the applicant to study literature and availabe physical and biological data
on their proposed locaion, and then to seleat and install technology(ies) that minimize
impingement mortality and entrainment. (Asstated above, “minimize” isdefined as a
reduction “to the smallest amount, extent or degree reasonably possible.”)

In Track | of the final rule, EPA does not require an applicant that installs design
and construction technology(ies) to seek the approval of the Director regarding which
design and construction technology(ies) it selects, nor does EPA require the applicant to
conduct biological monitoring prior to submitting its application. Rather, to avoid
permitting delays Track | only requires the applicant to gather and present historical
information and/or literaure to support its decision on which design and construction
technology(ies) to implement at the new facility. See § 125.86(b)(4).

Because an applicant does not need the Director’ s approval of its design and
construction technology(ies) prior to the first permit, EPA has included a provision that
requires the Director to determine, at each permit reissuance, whether design and
construction technologies at the facility are minimizing impingement mortality and/or
entrainment, See 8 125.89(a)(2). This provisionisintended to ensure tha the applicant
selects and installs appropriate technology(ies).

The framework of these provisions balances a number of factors. OneisEPA’s
interest in ensuring that applicants seekingtheir first permit under Track | can quickly
obtain one without delay and, if they wish, without engagingin a dialogue with the

Director about whether additional design and construction technol ogies are needed at
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their site, or which technologies will reasonably reduce impingement mortality and
entrainment at the locaion. In this case an applicant may wish to install some of the
more highly protective additional design and construction technologies, to minimize any
opportunity for disagreement with the Director at permit ra ssuance about whether the
applicant chose technologies that “minimize” impingement mortality and entrainment at
their location.

Alternatively, an applicant under §125.84(b) who iswilling to take the time to
engage in a dialogue with the Director prior to the first permit under Track | may be able
to obtain the Director’s concurrence on afinding that the proposed intake will not be
located in an area where fish or shellfish resources need additional protection. See 8
125.84(b)(4) and (5) for alist of such areas. In this case, the applicant may not need to
install any additional design and construction technologies. In the event that the location
of the intake structureis such that additional technologies are required, an applicant who
iswilling to take the time to consult with the Director prior to the first permit under Track
| may beable to obtain the Diredor’ s concurrence that technologies that are less costly
than the most highly-protective ones available are sufficient for its location. (EPA again
notes that “minimize” is defined as a reduction “to the smallest amount, extent or degree
reasonably possible.”)

EPA believes the above framework reasonably balances its interest in minimizing
permit delays with itsinterest in ensuring that applicants willing to take more time and

engage in a dialogue with the Director may have an gpportunity to reduce their costs. As
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ageneral matter, EPA strongly encourages permit applicants to consult with the Director
prior to selecting and installing design and construction technology(ies). Today’srule,
however, requires no such consultation, and, as discussed elsewhere in this preamble,
EPA’s costing analysis conservatively assumes that permittees will install additional
design and construction technologies at al locations.

EPA recognizes that the condition of biological resources at alocation may
change over time. The requirement for the Director to review the applicant’s design and
construction technologies at permit reissuance provides an opportunity for any
appropriate changes in the design and construction technologies used at the location. See

§ 125.89(3)(2).

C. Location

Although EPA recognizes that the location of a cooling water intake structure can
be afactor that affects the environmental impact caused by the intake structure, today’s
final rule, apart from the proportional flow requirements, does not indude specific
national requirements for new facilities basad on location of the coding water intake
structure. In EPA’sview, the optimal design requirement for location is to place the inlet
of the cooling water intake structure in an area of the source waterbody where
impingement and entrainment of organisms are minimized by locating intakes away from

areas with the potentid for high productivity (taking into account the location of the
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shoreline, the depth of the waterbody, and the presence and quantity of aguatic organisms
or sensitive habitat). EPA received significant and convincing comments arguing aganst
the specific proposed requirements and feasibility for locations based on waterbody type
and location within the waterbody. Among other things, commenters argued that EPA’s
proposed requirements would be difficult to implement and relied on genegalizations
about types of waterbodies that were too ssimplistic. See section VI.C for further
discussion of comments and EPA’ s responses regarding location. Thistopic is discussed

further in Chapter 5 of the Technical Development Document.

Although today’s rule does not specifically establish location requirements,
several components of the two-track approach inherently consider location as a factor.
Under Track I, location is a consideraion when the applicant selects and implements the
design and construction technol ogies for minimizing impingement and entrainment and
maximizing impingement survival. In addition, EPA estimated that in order to meet the
proportional flow requirementsin Track | and Track 11, facilities may need to sitein
locations that can support their water withdrawals or find other alternatives, such as,
obtaining water from ground water, grey water, or a public water supply system. Under
Track I1, the new facility may choose location as a key component for minimizing
impingement and entrainment. Under Track II, an applicant has the opportunity to
conduct site-specific studies to demonstrate that alternative technologes or
configurations, including the relocation of an intake to areas of less sensitivity, will

reduce impingement mortality and entranment for all life stages of fish and shellfishto a
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level of reduction comparable to the level that would be achieved were the applicant to
impl ement the technology-based performance requirements in Track I.

In addition, this new facility rule also regulates location as a performance
characteristic of new facilities to minimize entrainment and other adverse environmental
impacts that are likely to occur as aresult of the withdrawal of makeup water even where
afacility uses recirculating systems. Historically, some previous CWA section 316(b)
studies conducted for pemits proceedings have considered potential impacts from
facilities whose cooling water intake flow is large in proportion to the source water flow
or tidal volume.® “>** Under thisrule, 88 125.84(b)(3), 125.84(c)(2), and 125.84(d)(2),
EPA establishes proportiond flow requirements for new facility cooling water intake
structures located in freshwater rivers and streams, lakes and reservoirs, and estuaries and
tidal rivers, requiring that the total designintake flow from all cooling water intake

structures at a facility withdrawing:

from afreshwater river or stream must be no greater than five (5) percent

of the source waterbody mean annual flow;

3 Lewis, Randall B. and Greg Seegert. Entrainment and Impingement Studies at two Power Plants on the

Wabash River in Indiana. Power Plants & Aquatic Resources: Issues and Assessment. Environmental
Science & Policy. Volume 3, Supplement 1. September 2000.

0 pyblic Service Indiana. 316 (b) Demonstration for the Cayuga and Wabash River Generating Stations.
Prepared by Dames and Moore, Cincinnati, Ohio. August 30, 1997.

41 public Service Company of Indiana. A 316(b) Study and Impact Assssment for the Cayuga Generating
Station. Prepared by EA Science and Technology, Northbrook, IL. April 1988.
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from alake or reservoir must not disrupt the naural thermal stratification
or turnover pattern (where present) of the source water except in cases
where the disruption is determined to be beneficial to the management of
fisheries for fish and shellfish by any fishery management agency(ies);
from estuaries or tidd rivers must be no greater than one (1) percent of the
volume of the water cdumn in the area centered about the opening of the
intake with a diameter defined by thedistance of onetidal excursion at the

mean low water level.

EPA finds these proportiond flow limitations to represent limitations on capacity and
location that are technically available and economically practicable for theindustry as a
whole. EPA examined the performance of existing facilities based on section 308
guestionnaire data in terms of proportional flow in order to determine what additional
value could be used asa safeguard to protect source watersagainst entrainment,
especialy in smdler waterbodies or in waterbodies where the intake is disproportionaely
large as compared to the source water body. (In practice, EPA expectsthat these
requirements would require a facility to relocate or obtain water from another source, e.g.,
apublic water supply or groundwater, only in smaller waterbodies, because no new
facilitiesin larger waterbodies that use wet recirculating cooling systems woud ever run
afoul of these requirements.) In orde to assess the performance of new facilitiesin

meeting these requirements, EPA examined the performance of existing facilities and
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determined that 90 percent of existing facilitiesin freshwater rivers and streams and 92
percent of existing fecilities in estuaries or tidal rivers meet theserequirements. Based on
documents included in the record, EPA also believes that most existing facilities meet the
proportional flow requirement for lakes and reservoirs. EPA expects that new facilities
would have even more patential to plan ahead to select locations and design intake
capacity that meet these requirements. EPA recognizes that these requirements are
conservative in order to account for the cumulative impact of multiplefacilities intakes.
The 1 percent value for estuaries refleds that the area under influence of the intake will
move back and forth near the intake and that withdrawing 1 percent of the volume of
water surrounding the intake twice a day over time would diminish the aquatic life
surrounding the intake The 5 percent value for rivers and streams reflects an estimate
that this would entrain approximately 5 percent of the river or gream’ s entrainable
organisms and a policy judgment that a greater degree of entrainment reflects an
inappropriately located facility. Because they are overwhelmingly achievable for new
facilities, EPA believesthey are appropriate to this new facility rule.

Proportional flow limitations are one way to provide protection for aquatic life
and enhancement of commercial and recreational uses of source waters. Larger
proportionate withdrawas of water may result in commensurately greater levels of
entrainment. Entrainment impacts of cooling water intake structuresare closely linked to
the amount of water passing through the inteke structure, because the eggs and larvae of

some aguatic species are free-floating and may be drawn with the flow of cooling water
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into an intake structure Sizable proportiona withdrawals from a stream or river might
also change the physical character of the affected reach of the river and availability of
suitable habitat, potentidly affecting the environmental or ecological value to theaquatic
organisms. In lakes or reservoirs, the proportional flow requirement limits the total
design intake flow to athreshold below which itwill not disrupt the naturd thermal (and
dissolved oxygen) stratification and turnover pattern (where present) of the source water
except in cases wherethe disruption is determined to be beneficial to the management of
fisheries for fish and shellfish by any fishery management agency(ies). See §
125.84(b)(3)(ii). Theproportional flow requirement for lakes and reservoirs would
primarily proted aquatic organisms insmall to medium-sized lakes and reservoirs by
limiting the intake fl ow to acapacity appropriate for the sze of the waterbody. In
estuaries and tidal rivers, EPA's proportional flow requirement uses a volume that relates
specifically tothe cooling water intake structure and thearea it influences (see 8§ 125.83).
Organisms in this areaof influence travel back and forth with thetides and so may be
exposed to the intake multipletimes. The proportional flow requirement for estuaries and
tidal riverswill limit the withdrawal of a sizable proportion of the organisms within the

area of influence, commensurately reducing the entranment of agquatic organisms.

d. Additional and Alternative Best Technology Available Requirements
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At 8§ 125.84(e), the find rule recognizes tha a State may, under sections 401 or
510 of the CWA, ensure theinclusion of any more stringent requirements relating to the
location, design, construction, and capacity of a cooling water intake structure at a new
facility that are necessary to ensure attainment of water quality standards, including
designated uses, criteria, and antidegradation requirements.

EPA interprets the CWA to authorize State and Tribal pe'mit authorities to
require more stringent limitations on intake where necessary to protect any provision of
State law, including State water quality standards. Commentershave asserted that EPA
does not have such authority under CWA section 301(b)(1)(C), arguing that authority is
limited to controls on discharges of pollutants. Leaving that question open, there is ample
authority under CWA sections 510 and 401, asis consigent with the goals of the CWA
articulated in section 101 of the CWA, to provide EPA ample authority for such a

provision. Section 510 of the CWA provides, in relevant part:

“Except as provided in this Chapter, nathing in this chapter shall (1)
preclude or deny the right of any Stateor political subdivision therefore
... to adopt or enforce ... (B) any requirement respecting control or
abatement of pollution ... except that if an ... other limitation ... or
standard of performance isin effect under thischapter, such State ... may
not adopt or enforce any ... other limitation ... or standard of
performance which is less stringent thanthe ... other limitation ... or

standard of performance under this chapter.”
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EPA interprets this to reserve for the States the authority to implement requirements that

are more stringent than the Federal requirements under state law. PUD No. | of Jefferson

County v. Washington Dep't of Ecology, 511 U.S. 700, 705 (1994). (As recognized by

section 510 of the Clean Water Act, 33 U.S.C. 1370, Staes may develop water quality
standards more stringent than required by this regulation.). Further, section 401(d) of the

CWA provides, in relevant part,

“Any certification provided under this sedtiion shall set forth any effluent
limitations and other limitations, and monitoring recuirements necessary
to assure that any applicant for a Federal license or permit will comply
with any applicable effluent limitations and other limitations, under
section 1311 or 1312 of thistitle, standard of performance under 1316 of
thistitle, or prohibition, effluent standard, or pretreatment standard
under section 1317 of thistitle, and with any other appropriate
requirement of state law set forth in such certification, and shall become
acondition on any Federal license or permit subject to the provisions of

this section.”

In PUD No. | of Jefferson County v. Washingion Dep't of Ecology, 511 U.S. 700, 711

(1994), the Supreme Court held that this provision is nat "specifically tied to a
'discharge’.” ("Thetext referstothe compliance of the goplicant, not the discharge.

Section 401(d) thus allows the State to impose 'other limitations on the project in general
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to assure compliance with various provisions of the Clean Water Act and with "any other
appropriate requirement of State law.") Thus, section 401(d) provides states with ample
authority in their 401 certifications to require EPA to include any more stringent
limitations in order to meet the requirements of state law. These two sedions of the
CWA further the objectives of the act to "restore and maintain the chemical, physicd, and
biological integrity of the nation's wate's,” the interim god to protect water qudity and
are consistent with the CWA policy to "recognize, preserve, and protect the primary
responsibility and rights of States to prevent, reduce, and eliminate pollution” and "to

plan the development and use ... of water resources.” CWA sections 101(a) and (b).

2. What Technologies AreAvailable to Meet the Regulatory Requirements?

a Track |: Capacity

The technical availahility of the two-track option is demonstrated by information
in EPA’ s record showing that each component of Track I, the “fast-track” option, can be
achieved through theuse of demonstrated technologies. Inteke capacity reduction
commensurate with use of awet closed-cycle recirculating cooling system as required by
§ 125.84(b)(1) can beachieved using a recirculating wet cooling tower or cooling pond.
Such a closed-cycle recirculating cooling system is a commonly practiced technology

among the new facilities controlled by thisrule. The Technical Development Document

shows that 67 percent of new in-scope facilities (10 new coal-fired power plants, 64 new
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combined-cyclepower plants, and 7 manufacturing facilities) would install a closed-cycle
recirculating cooling system independently of thisrule.

While manufacturers use closed-cycle recircul ating cooling systems to a lesser
extent than do electric power generators, manufacturers also have opportunities to recycle
or reuse their cooling water to reduce thar water intake capecity. To examine the extent
to which new manufacturing facilities arelikely to reuseand recyclecooling water, the
Agency reviewed the engineering databases that support the effluent limitations
guidelines for several categories of industrial point sources. In general, thisreview
identified extensive use of recycling or reuse of coolingwater in documents summarizing
industrial practicesinthe late 1970s and early 1980s, as well as increased recycling and
reuse of cooling waer in the 1990s. For example, the reuse of cooling water in the
manufacturing processes was identified in thepulp and paper and chemicals industries, in
some cases as part of the basis for an overall zero discharge requirement (inorganic
chemicals). Other facilities reported reuse of a portion of the cooling water that was
eventually discharged as process wastewater, with some noncontact cooling water
discharged through a separate outfall or after mixing with treated process water.

For manufacturing facilities, flow reduction techniques differ between facilities
and industry sedors. Facilities use unheated noncontact coding water for condensing of
excess steam produced via cogeneration; they use unheated contact and noncontact
cooling water for in-process needs; and they frequently reuse process waters and

wastewaters for contact and noncontact cooling.
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The chemical and allied products sector and the petroleum refining sector
demonstrate similar coolingwater practices. Both sectors utilize cooling water for
condensing of excess steam from cogeneration and for critical process needs. Most
process cooling water is noncontact cooling water and generdly is not reused as process
water (though it may be recirculated). Paper and allied products facilities generally reuse
cooling water and cogenerated steam throughout their processes (though the level to
which this occurs differs among facilities). Primary metalsindustries utilize cooling
water for contact and noncontact cooling and for condensation of steam from onsite
electric power generation. Contrary to the other sectors, the primary metals industries
have no general purpose for cogeneraed steam in their processes.

In general, the cooling requirement for cogeneration in these manufacturing
sectorsis less than for the same power generated by utility and nonutility power plants.
Regardless of thisfact, this rule requiresthat the intake of water used for this purpose
(and not reused as process water) must be minimized accordi ng to the same technology-
based performance requirements as for othe steam electric generating facilities. The
condensing of excess steam from cogeneration is the same process at manufacturers as at
utility and nonutility power plants. Therefore, EPA does not distinguish between
requirements for this activity.

For the purposes of this regulation, EPA considers the withdrawal of water for use
and reuse as both process and cooling water analogous to the reduction of cooling water

intake flows achieved through the use of arecirculating cooling water system. For
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example, some facilities transfer excess processheat to a water stream and subsequently
reuse the heated stream for other process purposes. In this case there is considerable
conservation of water and energy by the reuseof coolingwater. Alternatively, some
facilities often withdraw water first for a process application and subsequently reuse it as
cooling water. EPA encourages such practices and, in turn, considers these techniques
analogous to flow reduction for the purposesof meeting the capecity reduction
requirements of thisrule. To meet the intake capacity requirements at 8 125.84(b)(1) a
new manufacturing facility must, to the maximum extent practicable, reuse and recycle
cooling water withdravn for purposes other than steam electric condensing. Cooling
water intake used for the purposes of condensing of exhaust steam from electricity
generati on must be reduced to alevel commensurate with that which can be atained by a
closed-cyclerecirculating cooling water system using minimized make-up and blowdown
flows. EPA concludes tha for manufacturersthe capacity requirement meets the ariterion

of best technology available commercially at an economically practicable cost.

b. Track I: Velocity

EPA examined the technical feasibility of the required through-screen velocity of
0.5 ft/s. Thisrequirement relies on the appropriate design of the intake structure relative
to intake flow to reduce velocity or installation of certain hard technologies (eg.,

wedgewire screens and velocity caps) to change the configuration of the structure so that
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the effects of velocity on aguatic organisms are minimized. EPA’s record demonstrates
that these designs and technologies are widely used in theindustries subject to thisrule.
Since there are a number of intake technologies currently in use that are designed to meet
a 0.5 ft/s through-sareen vel ocity, the technol ogies that can achieve the Track | velocity
technol ogy-based perfor mance requirement meet the criterion of best technology
available commercially at an economically practicable cost.

The Agency also reviewed the datafrom the section 316(b) industry survey with
respect to the velocity requirement 8 125.84(b)(2). The preliminary results suggest that
more than two-thirds of combined cycle and coal-fired electric generating facilities built
within the past 15 years would meet the vdocity requirement. These currently operating
facilities demonstrate that a design intake velocity of 0.5 ft/sis achievable and provides

for sufficient cooling water withdrawal.

C. Track I: Other Design and Construction Technologies

EPA also examined the technd ogy availability of the design and construction
requirements at 8 125.84(b)(4) and (5) in thefinal rule. While EPA coded this
reguirement based on the assumption that a facility would install cylindrical wedgewire
screen, or fish return systems on traveling screens, EPA’srecord demonstrates that there
are anumber of potentially effective design and construction intake technologies

available for installaion at cooling water intake structures for minimizing adverse
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environmental impact. Theintake technologies that new facilities may consider arein

one of four categories that include, but are not limited to,

Intake screen systems: single-entry, single-exit vertical traveling screens;
modified traveling screens (Ristroph screens); single-entry, single-exit
inclined traveling sareens; single-entry, double-exit vertical traveling
screens; double-entry, single-exit vertical traveling screens (dual-flow
screens); horizontal traveling screens; finemesh screens mounted on
traveling screens; horizontal drum screens; vertical drum screens; rotating
disk screens; and fixed sareens.

Passive intake systems. wedgewire screens, perforated pipes, perforated
plates, porous dikes, artificial filter beds, and leaky dams.

Diversion or avoidancesystems: louvers, velocity caps, barrier nets, air
bubble barriers, electrical barriers, light barriers, sound barriers, cable and
chain barriers, aquaic filter barrier systems, and water jet curtains.

Fish handling systems: fish pumps, lift baskes, fish bypasses fish baskets,

fish returns, fish troughs, and screen washes.

d. Track Il: Alternative Technologes.

EPA also notes that certan facilities following Track 11 may be able to
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demonstrate reduction of impingement mortality and entrainment for dl life stages of fish
and shellfish to alevel of reduction comparable to the level that would be achieved under
Track | using lower-cost aternative technologies. Under 125.84(d), new facilities that
choose to comply under Track Il must reduce impacts to fish and shellfish, including
important forage and predator species, within the watershed to alevel comparable to that
which would be achieved were they toimplement the requirements of § 125.84(b)(1), and
(2) under Track 1.2 EPA does nat consider this requirement to mandate exactly the same
level of reduction in impingement and entrainment as would be achieved under Track I.
Rather, given the numerous factors that must be considered to determine the required
level of reduction in impingement and entrainment for Track 11 and the complexity
inherent inassessing the level of performance of different control technologies, EPA
believesit is appropriae for anew facility following Track Il to achieve reductionsin
impingement and entrainment that are 90 percent or greater of the levels achieved under
Track I. EPA bdieves this approach isreasonable for the several reasons.

New facility deerminations regarding flow or impingement and entrainment
under Track | or Track Il ae, by necessity, estimates based on available data as well as

certain assumptions. Such estimates have substantid value but cannot reasonably be

2 These Track | provisions require that the new facility reduce its intake flow, at a minimum, to alevel
commensurate with that which can be attained by a closed-cycle recirculating cooling water system; design
and construct each cooling water intake structure to a maximum through-screen designintake velocity of
0.5 ft/s; and select and implement design and construction technologies (e.g., wedgewire screens, fine mesh
screens, fish handling and retum systems, barrier nets, aquatic filter barrier systems) to minimize
impingement and entrainment of all life stages of fish and shellfish and to maximize survival of impinged
life stages of fish and shdlfish.
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expected to achieve ahigh level of precision. Thisis particularly true where, as here,
impingement and entrainment rates must be correlated with reductionsin flow (which are
themselves estimated), reductions in intake velodty, and other design and construction
requirements. Italso isimportant to recognize that the efficacies of different design and
construction technol ogies also are based on estimates that are inexad due to data
limitations, variations in amhient conditions, and the presence or absenceof different
species, among other factors.

Available data suggests that alternative design and construction technologies for
cooling water intake structures can achieve the level of reduction in impingement and
entrainment required under Track I1. For example, technologies such as fine and wide-
mesh wedgewire screens, as well as aquaticfilter barrier systems, have been shown to
reduce mortality from impingement by up to 99 percent or greater compared with
conventional once-through systems. In addition, other types of barrier netsmay achieve
reductions in impingement of 80 to 90 percent, and modified screens and fish return
systems, fish diversion sygems, and fine mesh traveling screens and fish return systems
have achieved reductions in impingement mortality ranging from 60 to 90 percent greater
than conventional once-through systems. Similarly, although there is less available full
scale performance data regarding entrainment, aquatic filter barrier systems, fine mesh
wedgewire screens, and fine mesh traveing screens with fish return systemshave in
certain places been shown to achieve 80 to 90 percent greater reduction in mortality from

entrainment compared with conventional once-through systems. Examples of effective
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use of technologies that reduce impingement and/or entrainment include:

Studies from 1996 to 2001 at L ovett Station (New Y ork) show no obvious
impingement/contact mortdity using aqudic filter barrier systems;

Fine mesh (0.5 mm) screen performance to reduce entrainment has
consistently improved at Big Bend Units 3 and 4 (Florida) with better
surveillance and maintenance, including biweekly cleaning of screensto
prevent biofouling. The operator’s 1988 monitoring data show an
efficiency in screening fish eggs (pri marily drum and bay anchovy)
exceeding 95 percent. For fish larvae (primarily drum, bay anchovies,
blennies, and gobi es), it was about 86 percent. Latent survival of fish eggs
has improved to 65 to 80 percent for drum, and 66 to 93 percent for bay
anchovy;

At the Brunswick Station (North Carolina), 1 mm fine mesh screens have
been used on two of four traveling screens (only when temperatures are
less than 18 degrees C). Total reduction of fish entrained by the fine mesh
versus conventional screens has been found to be 84 percent;

Wedgewire screens with slot sizes of one, two, and three millimeter were
studied by the State of Maryland at the Chalk Point Station. One
millimeter screens led to 80 percent exclusion of all species, including

larvae. For fish with greater than 10 mm length, entrainment was
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eliminated.*®

Several additional factors suggest that these performance levels can be improved
upon. First, some of thecooling water intake structure technology performance data
reviewed is from the 1970's and 1980's and does not reflect recent devel opments and
innovation (e.g., aquatic filter barrier systems, sound barriers). Second, the conventional
barrier and return system technolog es characterized above have not been optimizedon a
widespread level to dae, as would be encouraged by this rule. Such optimization can be
best achieved by new facilities, which can match site conditionsto available technologes.
Third, EPA believes that many facilities could achieve further reductions (estimated 15-
30 percent) in impingement and entrainment by providing for seasonal flow restrictions,

variable speed pumps, and other innovative flow reduction alternatives

3 EPA acknowledges that there are a limited number of large facilities where alternative technologies have

been used. However, the use of fine mesh screens at Brunswick and Big Bend have shown performance
levels exceeding 70-80 percent. Similarly, fine mesh wedgewire screens at Logan have used to reduce
entrainment by 90 percent. While these sites drav water from tidally influenced rivers, they should be
equally transferrable to large, fresh water riversin the Midwest. In fact, reliability and likely performance
should be better than a site such as Big B end where the biofouling would be a greater issue. The " actual"
examples are supported by laboratory testing showing the viability of fine mesh screens that was performed
at Delmara Research, TVA, and the proposed Seminole Plant in Florida. These tests found entrainment
reductions using fine mesh screens of greaer than 90 percent. The use of an aquatic filter barrier system
(i.e. Gunderboom) at the Lovett Station in New York is entirely transferable to a large, Midwestem river
system. This system is now providing consistently greater than 80 percent reductions in entrainment and has
the potentid to exceed 90 percent. The areas where aquatic filter barrier systems might not be
effective/feasible include ocean locations with high waves, limited access areas, and places where
navigation could be effected. Note that feagbility should be similar to other barrier net systems, which have
been installed at a number of Great Lake sites, e.g., Ludington.
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e Track I1: Location

New facilities seekingto comply under Track Il can use the location of their
cooling water intake structures to achievefurther reductions inimpingement and
entrainment. Location of the cooling water intake structure can be addressed during the
planning and design phases of new facility construction. At that time, it may be possible
to choose a particular waterbody type and a specific location on that waterbody where
(considering the proposed capacity of the cooling water intake structure) the potential for
impingement and entrainment is relatively low. The optimal design requirement for
cooling water intake structure location isto place the inlet in an area of the source
waterbody where impingement and entrainment of organisms are minimized, i.e., taking
into account: the physical and chemical characteristics of the waterbody; the presence
and location of sensitive habitats; and the composition, abundance, and spatial/temporal
presence of aguatic organisms. It iswell known that there are certain areas within every
waterbody with increased biological productivity, and therefore where the potential for
impingement and entrainment of organismsis greater (e.g., littoral zone in lakes, shore

zonein rivers, nearshore coastal watersin oceans). Examplesinclude the following.

Near the Fort Calhoun Station on the Missouri River, transect studiesin
1974 to 1977 indicated higher densities of fish larvae along the cutting

bank of the river adjacent to the Station’s intake structure and lower
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densities at the mid-channel location. While densities of fish larvae
changed throughout the three month data collection period, the densities
collected from the mid channel remained substantially less than thosein
the cutting bank location.*

Catches of young striped bass from Suisun Bay near the Pittsburg Power
Plant (May to July 1976) ranged from 0.062/m? to 0.496/m? in the center
channel, and from 0.082/m?® to 0.648/m® along the north shore Weekly
mean densities for striped bass were 0.215/n? in the center channd, and
0.320/m? along the north shore.*

A study of densitiesin the Connecticut Riverin 1972 showed that fish
tended to be more abundant in the more shallow areas near the east shore.
Distributions of fish also changed depending upon the time of day and the

depth in the water column.*

Biologically productive and/or sensitive areas that should beavoided during the

a4 King, R.G. 1977. Entrainment of Missouri River fish larvae through Fort Calhoun Station. In: Jensen,

L.D. (Ed.), Fourth National Workshop on Entrainment and Impingement. EA Communications, Melville,
NY, pp.45-56.

4 Stevens, D .E. and B .J. Finlayson. 1977. Mortality of young striped bass entrained at two power plantsin
the Sacramento-San Joaquin Delta, California. In: Jensen, L.D. (Ed.), Fourth National Workshop on
Entrainment and Impingement. EA Communications Melville, NY, pp.57-69.

46 Marcy, B.C. 1974. Vulnerability and survival of young Connecticut River fishentrained at a nuclear
power plant. In: Jensen, L.D. (Ed.), Entrainment and Intake Screening: Proceedings of the Second
Entrainment and | ntake Screening Workshop. Electric Power Research I nstitute Publication No. 74-049-
00-5, Palo Alto, CA, pp. 281-288.
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intake siting processare those that serveto promote: the congregation and growth of
aguatic organisms; the propagation of the early life stages of aquatic organisms (e.g.,
planktonic stages); and any life stege of a threatened or endangered species. Examples of
these sensitive areaswould include (but arenot limited to) critical nursery aress,
spawning grounds, important migratory pathways, refuge areas, and essential fish
habitats. Other factorsto consider in the intake siting process include the proximity to:
aguatic sanctuaries/refuges; national parks, seashores and monuments; wilderness areas,
areas of environmentd concern or outstanding natural resource waers; and coral reds.
Conversely, potertial examples of |ess-sensitive areas may include: areas outside of the
limnetic zone (i.e., no light penetration); areas of significant oxygen depletion; and areas

proven to have low densities of organisms.

f. Track |1; Restoration

The purpose of section 316(b) is to minimize adverse environmental impact from
cooling water intake structures. Restoration measures that result in the performance
comparable to that achieved in Track I further this objective while offering a significant
degree of flexibility to both permitting authorities and facilities.

EPA recognizes that restoration measures have been used at existing facilities
implementing section 316(b) on a case-by-case, best professional judgment basis as an

innovative tool or as a tool to conserve fish or aquatic organisms, compensate for the fish
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or aquatic organisms killed, or enhance the aquatic habitat harmed or destroyed by the
operation of cooling water intake structures. Under Track II, this flexibility will be
available to new facilities to the extent that they can demonstrate performance
comparable to that achieved in Track I. For example, if a new facility that chooses Track
IT is on an impaired waterbody, that facility may choose to demonstrate that velocity
controls in concert with measures to improve the productivity of the waterbody will result
in performance comparable to that achieved in Track I. The additional measures may
include such things as reclamation of abandoned mine lands to eliminate or reduce acid
mine drainage along a stretch of the waterbody, establishment of riparian buffers or other
barriers to reduce runoff of solids and nutrients from agricultural or silvicultural lands,
removal of barriers to fish migration, or creation of new habitats to serve as spawning or
nursery areas. Another example might be a facility that chooses to demonstrate that flow
reductions and less protective velocity controls, in concert with a fish hatchery to restock
fish being impinged and entrained with fish that perform a similar function in the
community structure, will result in performance comparable to that achieved in Track I.
EPA recognizes that it may not always be possible to establish quantitatively that
the reduction in impact on fish and shellfish is comparable using the types of measures
discussed above as would be achieved in Tradk |, due to dataand modeling limitations.
Despite such limitations, EPA believes that there are situations where aqualitative
demonstration of comparable performance can reasonably assure substantially similar

performance. EPA isthus providing, in 8 125.86, that the Track Il Comprehensive
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Demonstration Study should show that either: 1) the Track Il technologies would result in
reduction in both impingement mortality and entrainment of all lifestages of fish and
shellfish of 90 percent or greater of the reduction that would be achieved through Track |
(quantitative demonstration) or, 2) if consideration of impacts other than impingement
mortality and entrainment is included, the Track 11 technologies will maintan fish and
shellfish in the waterbody at a substantially similar level to that which would be achieved

under Track | (quantitative or qualitative demonstration).

0. Track | and Il: Proportional Flow

Finally, EPA examined the technical feagbility of the pragportional flow reduction
requirements at 88 125.84(b)(3), 125.84(c)(2), and 125.84(d)(2) of the rule. EPA based
this requirement, in addition to the closed-cycle recirculating cooling water technologies
discussed above, on the use of groundwater, municipal sources of water, treated
wastewater (grey water), and on locaing facilities on waerbodies that can meet the
proportional flow requirements.

EPA analyzed the potential siting implicationsof the proportional flow
requirements and determined that within the United States approximatel y 131,147 river
miles have sufficient flow to support the water usage needs of |arge manufacturing
facilities withdrawing up to 18 MGD of water without exceeding the proportional flow

limitationsin thisrule. Approximately 53,964 river miles could support alarge non-
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utility power-producing facility withdrawing 85 MGD, and approximately 14,542 river
miles could support alarge utility plant requiring 700 MGD without exceeding of the
proportional flow limitationsin thisrule. Under today’ sfinal rule new facilities needing
additional cooling wate in other areas would need to supplement withdrawals from
waters of the U.S. with other sources of cooling water or redesgn their cooling systems to
use less water.

As another gauge of the siting impacts of the flow requirement for new facilities,
the Agency determined, from a 1997 database of the Energy Information Agency and a
1994 Edison Electric Institute database, that 89 percent of existing non-nuclear utility
facilities could be sited at their current location under today’ s final requirements if they
also operated in compliance with the capacity reduction requirements at 8 125.84(b)(1) .
(Please note that the Agency does not intend to prejudge or signal in any way whether its
final rule for existingfacilities will or will nat include capacity limitations commensurate
with alevd that could be attained by a recirculating coolingwater system. EPA
conducted this analysis to determine whether today’ s proportional flow requirements
would unreasonably limit siting alternatives for new facilitiesonly.)

Finally, to further examine the potential siting implications of today’s rule for new
facilities, the Agency reviewed data on water use by existing facilities in arid regions of
the country. The Agency found that 80 percent of the existing facilities in Arizona,
California, Nevada, New Mexico, Oklahoma, and Texasdo not use waters of the U.S. in

their operations, indicating that new facilitiesin these areas would similarly use waters
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other than waters of the U.S. in their operations. Therefore, today’ s final rulewould not

affect these facilities if they were being constructed as new facilities subject to the rule.

3. Why |sthe Two-Track Option Economically Practicable?

EPA has determined that the two-track option is economically practicable for the
industries affected by the rule. For the two-track option that does not distinguish between
waterbody types, the cost of compliance to the industry is expected to be no more than
$47.7 million annually. Because the Agency cannot predict precisely which track the
projected facilities would choose and what the compliance response for Track 11 facilities
would be, EPA estimated the costs based on the assumption that each new facility that
does not plan to install arecirculating system in the baseline would choose to conduct the
studies required of Track |1 but then implement the requirements of Track I. Thisisthe
most conservative cost estimate because it assumes the highest cost a facility could
potentially incur. Presumably, thefacilities will choose the most economically favorable
track, which would imply that the lowest cost is most representative. For example, at
Section VI111.B.3. below, EPA describes how a permit applicant locating afacility with a
once-through cooling system in certain waters such as large rivers and resavoirs may be
able to demonstrate reduction of impingement mortality and entranment to alevel of

reduction comparable to the level that would be achieved if they complied with the Track
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| requirements. However, the expediency of permitting through Track | may result in
reductions in financing costs and market advantages that may outweigh the potential
technology cost savings of Track Il. The cost estimaes above do not incorporate any
savings occurring from the increased certainty of Track | faster permitting and reduction
in finance costs. As staed above, for new in-scope power plants, EPA’s record shows
that 64 new combined-cycle facilities and 10 new coal-fired fadlities would install a
closed-cycle recirculating cooling water system independently of the rule. Asdiscussed

in the Economic Analysis for those that would not otherwise install a recirculating

cooling system, EPA has determined that the capital costs of such an installation would
be economicd ly practicable and woul d not create abarrier to entry. By barrier to entry,
EPA means the requirements would not present coststhat would prevent a new facility
from being built. For those facilities that would not otherwise install arecirculating
cooling system, EPA estimates that the annualized cost of such an installation is $19.1
million for alarge coal-fired plant (3,564 MW), $3.8 million for a medium coal-fired
plant (515 MW), and $0.7 million for asmall coa-fired plant (63 MW). For alarge
combined-cycle facility (1,031 MW), installation of arecirculating cooling water system
woul d cost gpproximatey $3.2 million annual ly.

EPA finds that the final rule is economically practicable and achievable nationally
for the industries affected because a very small percentage of facilitieswithin the
industries are expected to be affected by the regulation and the impact on those that

would be affected would be small. For today’sfinal rule, EPA used the compliance

121



cost/revenue test as a basis for determining that the requirements on anational level are
economically practicable. EPA used the compliance cost/revenue test to assess economic
achievability by comparing the magnitude of annualized compliance costs with the
revenues the facility is expected to generate. Under thistest, EPA has determined that on
average, the rulewill constitute 0.3, 1.2, and 0.14 percent of prgected annual revenue for
new combined -cycle power plants, cod-fired power plants, and manufacturing facilities,
respectively. The cost to-revenueratio is estimated to range from 0.7 percent to 5.2
percent of revenues for steam electric generating fadlities and less than 0.1 percent to 0.5
percent of annual revenues for manufacturing facilities. None of the 38 projected new
manufacturing facilities was estimated to incur annualized compliance costs greater than
1 percent of annual revenues. Based on EPA’ s analysis, the steam electric generating
facilities projected to be in scope of this rule are able to afford these economic impads.

In general, the Agency concludes that economic impacts on the electric generating
industry from thisfinal rule would be economically practicable, because the facilities
required to comply with the requirements would be able to afford the technologies
necessary to meet the regulations.

Finally, sincethe analysis for new facilities entailssome uncertainty because it
reflects a projection into the future, EPA ismantaining in the final rule aprovision in the
regulation authorizing alternative requiranents where data spedfic to the facility indicate
that compliance with therequirement at issue would result in costs wholly out of

proportion to the costs EPA considered in thisanalysis. See § 125.85 of thisrule.
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Considering the economic impacts on the electric generating industry as awhole,
today’ sfinal rule only appliesto those electric generating facilitiesthat generate
electricity with a steam prime mover and that meet certain requirements (e.g., have or
need to have an NPDES pemit, withdraw equal to or greater than 2 MGD from waters of
the U.S)). Assummarized in Exhibit 1 and Exhibit 2 above, an analysis of the NEWGen
database shows that only 69 out of the 241 new combined-cycle facilities (28.6 percent)
would be subject to thisrue, and only 14 out of 35 new coal-fired facilities (40.5
percent).

For the manufacturer industry sectors with at least one new facility that is subject
to thisfinal rule, an analysis of the daa collected using the Agency’ s section 316(b)
Industry Detailed Questionnaire for existing facilities ind cates that only 472 of the 1,976
nationally estimated existing facilities have an NPDES permit and directly withdraw
cooling water from waters of the U.S. Of these 472 facilities, only 406 facilities are
estimated to withdraw more than two (2) MGD. Of these406 facilities, only 296
facilities are estimated to use more than 25 percent of their tatal intake water for cooling
water purposes. Thus, this finding of economic practicability is further supported
because only 15 percent of the manufacturing industry sectors will incur costs under this
rule. Accordingto EPA’s analysis, economic impacts on the manufacturing facilities
from this final rule would be economically practicable because the facilities projected to
be in scope of this rulewould be able to afford the technol ogies necessary to mee the

regulations.
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C. Why EPA is Not Adopting Dry Cooling asthe Best Technology Available for

Minimizing Adverse Environmental |mpact?

In establishing best technology available for minimizing adverse environmental
impact the final rule, EPA considered an altemative based on a zero-ntake flow (or
nearly zero, extremely low flow) requirement commensuratewith levels achievable
through the use of dry cooling systems. Dry cooling systems (towers) use either a natural
or amechanical air draft to transfer heat from condenser tubesto air. In conventional
closed-cyclerecirculating wet cooling towers, cooling water that has been used to cool
the condensers is pumped to the top of arecirculating cooling tower; as the heated water
falls, it cools through an evaporative process and warm, moist air rises out of the tower,
often creating a vapor plume. Hyhrid wet-dry cooling towers employ both a wet section
and dry section and reduce or eliminae the visible plumes assodated with wet cooling
towers.

In evaluating dry cooling-based regulatory alternatives, EPA analyzed a zero or
nearly zero intake flow requirement based on the use of dry cooling systemsas the
primary regulatory requirement in either (1) dl waters of the U.S. or (2) tidal rivers,
estuaries, the Great Lakes, and oceans. The Agency also considered subcaegorization
strategies for the new facility regulation based on sizeand types of new facilities and
location within regions of the country, since these factors may affect the viability of dry

cooling technologies
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EPA rejects dry cooling as best technology available for a national requirement
and under the subcategorization strategies described above, because the technology of dry
cooling carries costs that are sufficient to pose a barrier to entry to themarketplace for
some projected new facilities. Dry cooling technology also has some detrimental effect
on electricity production by reducing energy efficiency of steam turbines and isnot
technically feasible for all manufacturing applications. Finally, dry cooling technology
may pose unfair competitive disadvantages by region and climate. Further, the two-track
option selected is extremely effectiveat reducing impingement and entrainment, and
while the dry cooling option is slightly more effective at reducing impingement and
entrainment, it does so & a cost that is more than three times the cost of wet cooling.
Therefore, EPA does nat find it to represent the “best technology available” for
minimizing adverse environmental impact. EPA recognizes that dry cooli ng technology
uses extremely low-level or no cooling water intake, thereby reducing impingement and
entrainment of organisms to dramatically low levels. However, EPA interprets the use of
the word “minimize” in CWA section 316(b) to give EPA discretion to consider
technologies that very effectively reduce, but do not completely eliminate, impingement
and entrainment as meeting the requirementsof section 316(b) the CWA.

Although EPA has rejected dry cooling technology as a national minimum
requirement, EPA does not intend to restrict the use of dry cooling or to dispute that dry
cooling may bethe appropriate cooling technology for some facilities. This could be the

case in areas with limited water available for cooling or waterbodies with extremely
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sensitive biological resources (e.g., endangered species, specially protected areas). An
application of dry cooling will virtually eliminate use of coolingwater and impingement
and entrainment, in almost all foreseeable circumstances, would reduce afacility’s use of
cooling water below the levels that make afacility subjed to these national minimum

requirements.

1. Barrier to Entry

EPA has determined that higher capital and operating costs associated with dry
cooling may pose barrier to entry for some new sources in certain circumstances. (In
general, barrier to entry meansthat it istoo costly for a new facility to enter into the
marketplace). A minimum national requirement based on dry cooling systems would
result in annualized compliance cost of greater than 4 percent of revenues for all of 83
projected electric generators within the scope of the rule. For 12 generators, costs would
exceed 10% of revenues. EPA’s economic analysis demonstrates that a regul atory
alternative based on anational minimum dry cooling-based requirement would result in
annualized compliance costs to facilities of over $490 million, exceeding theannual costs
of aregulation basad on recirculating wet cooling towers by more than 900 percent ($443
million annually).

Because the technol ogy can cause inefficiencies in operation under certain high

ambient temperature conditions and because of the greater capital and operating costs of
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the dry cooling system compared with the industry standard of using recirculating closed-
cycle wet coding systems, requiring dry cooling as a minimum nationd requirement
could, in some cases, dso result in unfair competitive advantages for some facilities.
Thus, while at |east one state has required dry cooling, EPA does not believeitis
appropriate to mandatethis requirement on a national basis. InEPA’s view the disparity
in costs and operating efficiency of the dry coding systems compared with wet cooling
systems is considerable when viewed on a nationwide or regional basis. For example,
under a uniform national requirement based on dry cooling, facilities in the southern
regions of the U.S. would be at an unfair competitive disadvantage to those in cooler
northern climates, far more than if the rule were not based on such arequirement. Even
under the regional subcategorization strategy for fecilitiesin cool climatic regions of the
U.S., adoption of a minimum requirement based on dry cooling could impose unfair
competitive restrictions for new facilities. Thisrelates primarily to the elevated capital
and operating costs associated with dry cooling. Adoption of requirements based on dry
cooling for a subcategory of facilities under a particular capacity would pose similar
competitive disadvantages for those facilities. Furthermore, EPA is concerned that
requiring dry cooling for a subcategory of new facilities would create a disincentive to
building a new combined-cycle facility (with associaed lower flows) in lieuof modifying
existing facilities, which may have greater environmental impeacts. Dry coding systems
can cost as much as three times more to install than a comparable wet cooling system.

For example, the Astoria Energy LLC Queens application filed with the State of New
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Y ork indicated that a dry cooling system would cost $32 million moreto install than a
hybrid wet-dry cooling systemfor a proposed 1,000-MW plant. Operating costs would be
$30 million more for the dry cooling system than the hybrid wet-dry system. * The State
of New Y ork estimates that use of a dry cooling system at the 1,080-MW Athens
Generating Company facility would cost approximately $1.9 million more per year, over
20 years, thana hybrid wet-dry cooling system. The total dry cooled projected cost would
be approximately $500 million. Because dry cooling systems are so much larger than wet
cooling systems, these systems’ operation and maintenance require more parts labor, etc.
Costs of this magnitude, when imposed upon one subcaegory of facilities but not
another, provide a disparate competitive environment, especially for deregul ated energy
markets. New facilities are competing against the many combined-cycle and coal-fired
facilities already in the marketplace or slated for substantial expansion that use wet,
closed-cycle cooling systems or even once-through cooling systems. The potential
economic impact should EPA nat similarly require dry cooling for some or all existing
facilities might cause some firms to, at the least, delay their entry into the marketplace

until they better understand the regulatory environmental costs faced by their competitors.

2. Energy Penalty and Other NontAquatic Impacts

Given the performance penalty of dry cooling versus wet cooling, the incremental

47 Astoria Energy LLC Queens Facility Application.
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air emissions of dry cooling as compared with wet cooling, provide additional support for
why EPA isrejecting dry cooling. Dry cooling technology results in a performance
penalty for dectricity generation that is likely to be significant unde certain climatic
conditions. By “performance penalty” EPA means that dry cooling technology requires
the power producer to utilize more energy than would be required with recirculating wet
cooling to produce the same amount of power. EPA concludes that performance
penalties associated with dry cooling tower systems pose a significant feasibility problem

in some climates. Asdiscussed in Chapter 3 of the Technical Development Document,

EPA estimates the mean annual performance pendty of a dry cooling systemrelative to
recirculating wet cooling towers at 1.7 and 6.9 percent for combined-cycle and coal-fired
facilities, respectively. Peak-summer energy shortfalls for dry cooling towers as
compared to wet towerscan exceed 2.7 and 9.3 percent for combined cycle and coal -
fired facilities, respectively. These performance penalties could have significant technical
feasibility implications. For example, dry cooling facilities have as a design feature
turbine back pressure limits that often trigger a plant shut down if the back pressure
reaches a certainlevel. Peak summer effects of inefficiency of dry cooling can and do
cause turbine back pressure limits to be exceeded at some demonstrated plants which in
turn experience shutdown condi tions when the back pressure limits are reached. In
addition, these performance penalties could pose potential power supply and reliability
issuesif dry cooling were required on anationwideor regional basis. For example, EPA

estimates that in hot climates dry cooling equipped power plants experience peak summer
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energy pendties of 3.4 to 4.3 percent for combined cycle plants and 14.8 to 194 percent
for coal fired plants, as compared to once-through cooling systems. These peak summer
penalties represent significant reductions in production at power plantsin periods when
demand is greatest. Compared to the selected option which a large majority of new
facilities were planning to install independent of this rule, all 83 electric generators would
be required to install dry cooling technology. The energy impacts (power |osses)
associated with these 83 facilities isestimated to comprise 0.51 percent of total new
electric generating capacity (i.e., a reduction in new design generating capacity of 1,904
MW). These energy impacts raise the concern that on alargescale, dry cooling
technology may affect electricity supply reliability. Thissignificant reduction in
electricity production is another reason EPA has not selected dry cooling asthe best
technology available for minimizing adverse environmental impads on a nationwide or
regional basis.

Because of the performance penalty, power producers using dry cooling produce
more air emissions per kilowatt-hour of energy produced. Nationally, EPA estimates that
aminimum requirement basad on dry coolingwould cause significant air emissions
increases over wet cooling systems. EPA projects for the dry cooling alternative that
CO,, NOy, SO,, and Hg emissions would increase by 8.9 million, 22,300, 47,000, and

300 pounds per year, respectively. See Chapter 3 of the Technical Development

Document for more information on EPA’ s air emissions analysis, including a discussion

of the coincidence beween maximum air emissions and the periods of the most svere air
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pollution problems. These additional non-aguatic environmental impacts (in theform of
air emissions) further support EPA’ s determinationthat dry cooling does not represent
best technol ogy available for minimizing adverse environmental impact on a national or

region-specific basis.

3. Cost-effectiveness

EPA aso considered theincremental costs and impingement and entrainment
reduction between the selected option and dry cooling. Dry cooling, while very effective
in reducingimpingement and entranment, is very expensive to implement. EPA
understands that dry cooling can virtually eliminate the need for cooling water and
therefore dramatically reduces impingement and entrainment. However, EPA has
determined that the costs associated with implementing dry cooling are [three] times as
expensive as wet cooling. EPA has shown that the selected option, requining facilities to
reduce their intake flowsto alevel commensurate with that which can be attained by a
closed-cycle, recirculating cooling water system, would reduce the amount of water
withdrawn for cooling purposes by 70 to 98 percent. In addition, EPA has shown that
this would result in corresponding reductions in impingement and entrainment. Further,
the record shows that other requirementsin the rule, such as velocity and proportional
flow limits and the requirement to implement design and construction technol ogies,

would result in additional reductions in impingement and entrainment. Based on the
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information available inthe record, EPA estimates that the selected option may result in
reduction of impingement to levels that could possibly exceed 99 percent. Estimated
reductions in entrainment could also be substantial on a case-by-case basis (70 to 95
percent). Because EPA's selected option is very effective in reducing impingement and
entrainment and is one-tenth the cost, EPA believes that it is reasonable to reject dry

cooling as a nationally applicable minimum in all cases.

4. Technical Feasibility of Dry Cooling For Manufacturers

EPA considers that dry cooling technologies for manufacturing cooling water
intake structures, as a whole, pose significant engineering feasibility problems. The
primary feasibility issue is that dry cooling requires nearly zero water intake and many
manufacturers reuse cooling water in their process. This dual use for process and cooling
water prevents the application of dry cooling. In addition, many manufacturers require
cooling water at an available temperature that is not reliably met by utilizing dry cooling.
However, in some specific circumstances, EPA is aware of several demonstrated cases of

dry cooling for cogeneration plants that are associated with manufacturers.

D. Why EPA Is Not Accepting the Industry Two-Track Approach in Full

While EPA is adopting the general two-track framework suggested by atrade
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association representing the electric generating industry, EPA is not accepting all aspects
of thisapproach. Theprimary differences between theapproach that EPA is
promulgating and the approach industry suggested are: (1) the final two-track approach
defines adifferent level of environmental performance as “ best available technology for
minimizing adverse environmental impact” for the “fast track” and (2) the final two-track
approach contains a different way of measuring equivalence with the environmental
performance of the“fast track” in thesecond track. In short, EPA prefers amore concrete
and objective measure of best technology available for minimizing adverse environmental
impact for the new fecility rule than does the measure suggested by theindustry proposd.
Under EPA’ s approach, best technology available for minimizing adverse
environmental impact for new facilities would bethe level of impingement and
entrainment reduction achievable by (1) technology that reduces intake capacity in a
manner comparable to that of arecirculating wet cooling tower; (2) technologies that
reduce design through-screen velocity to reduce impingement, as explained in Section
V.B.1.c of this preamble; (3) the applicant’s selected design and construction
technologies for minimizing impingement and entranment and maximizing impingement
survival; and (4) capecity and location-based technology requirements for limiting flow
withdrawal to a certain proportion of awaterbody. By contrast, the industry proposal
asserts that “closed cycle cooling and low intake velocity reduces entrainment and
impingement to such low levels that adverse environmental impact is avoided, thereby

not just meeting, but exceeding, the section 316(b) standard of protection.”
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Further, the industry proposal states that wedgewire screens, traveling fine mesh
screens, and aguatic filter barrier systems, either alone or in combination, are sufficient, at
least in certain types of waterbodies, inthat they “may provide alevel of protection
within the same rang€’ and thus should be determined to “in almost every case avoid
adverse environmental impact, thereby exceeding the requirements of section 316(b).”
While EPA'’ s approach does not preclude the use of these aternative technologiesiif they
demonstrate impingement and entrainment reductions equivalent to those of the suite of
technologies it has described as “ best technology available for minimizing adverse
environmental impact,” in EPA’s view the record does not show that usingjust one of the
technologies listed above in order to qualify for expedited fast-track permitting is
equivalent in reducing impingement and entranment in a manner that reflects best
technology available for minimizing adverse environmental impact. While barrier
methods are effective at reducing impingement, EPA’s record shows that they are
currently not as effective at reducing entrainment as EPA’s preferred option. Thisis
because larvae and very small organisms can still pass through the barrier and may be
entrained. While industry asserts that entrainment does not lead to mortality, thereis
conflicting evidencein the record on this tgpic, some of which indicaesthat in fact a
large percentage of organisms can perish or be severely harmed when entrained. For
these reasons, EPA does not find that the record supports the notion that the technol ogies
listed by industry in its two-track proposd as “exceeding the requirements of section

316(b)” are as effective at reducing impingement and entranment as the suite of
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technologies EPA has found to be technically available and economically practicable to
the industries affected as awhole. For further discussion of entrainment and the
performance of avaiety of coolingwater intake structure technologies, see Section 111 of

this preamble and Chapter 5 of the Technical Development Document.

The industry two-track approach isbased on industry’ sargument that the CWA
compels EPA to determine section 316(b) limits on a case-by-case basis examining first
whether the cooling water intake structure causes population or ecosystem effects before
requiring any technology, because, industry asserts, thisis the only plausible
interpretation of the phrase “adverse environmental impact.” EPA does not believe that
the language of the statute compels this interpretation. Instead, EPA believesitis
reasonable to interpret section 316(b)’ s requirement to establish “ best technology
available for minimizing adverse environmental impact” to authorize EPA to promulgate
technology-based performance requirements analogous to those derived for point sources
under sections 301 (existing sources) and 306 (new sources) for minimizing a suite of
adverse environmental impacts, including impingement and entrainment, dminishment
of compensatory reserve, and stresses to populations, communitiesof organisms, and
ecosystems. Thecontrols required today appropriately reflect technol ogies that for new
facilities are available and economically practicable, that do not have unacceptable non-
aguatic environmental impacts (including impacts on the energy supply across the United
States), and that reduce impingement and entrainment of aquatic organismsin a manner

that will help support, maintain, and protect aquatic ecosystems. EPA wants to be very
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clear that this decision relates only to new facilities. In making the upcoming decisions
regarding existing facilitiesin Phases Il and 11I, EPA will carefully weigh all of the
relevant factors, many of which are different for existing facilities than for new facilities.

In addition, while EPA agrees that atwo-track approach is an effective way to
implement CWA section 316(b) for new facilities, EPA does not believe that a
popul ation-based approach for defining both the fast track and equivalent performancein
the second track is aworkable solution for new facilities.

With respect to the “fast track” suggested by industry, EPA does not have a record
indicating that the technologies cited by industry (such as afish return system alone) are
the best technologies available for reducing impingement and entrainment. Moreover,
even if population were the only endpoint, the record does not support the assertion that
the technology cited by industry would qualify for the fast track because it can be
uniformly predicted across the nation not to have population impacts (assuming one can
agree upon what are the relevant species of concern) for all new facilities nationally in
any location. At the same time, EPA hasidentified technologies that for new facilities
(which, unlike existing fecilities, do not have rerofitting costs) that are technically
available and economically practicable. Therefore for new facilities, EPA believesitis
reasonable to require such technologies on a national basis to reduce impingement and
entrainment.

With respect to the second track, EPA does not prefer the population approach for

new facilities, because the time and complexity of conducting population studies properly
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is generally inconsistent with making fast and reliable permitting decisions, an issue of
particular importancefor permitting new fecilities. EPA’s record shows that in order to
study and demonstrate proper population studies, the permitting goproval process would
be adversely delayed for some new facilities. Specifically, because of the complexity of
biological studies, it isvery difficult to assess the cause and effect of coolingwater intake
structures on ecosystems or on important species within an ecosystem. An overwhelming
majority of scientists have stated that bidogical studies can take multiple years because
of the complex nature of biological systems. Moreover, unlike in the laboratory, where
conditions are controlled, a multitude of confounding factors make biological studies very
difficult to perform and make causation, in particular, difficult to determine. All of these
issues take time to assess. EPA estimates that a credible job of studying these issues
could take up to 3 years to complete. While some of this study can be conducted prior to
start-up of the plant, this could cause delays in many situations. For thesereasons, EPA

does not believe that apopulation approach makes sense for new fadlities.

VI.  Summary of Major Comments on the Proposed Rule and Notice of Data

Availability (NODA)

>

Scope/Applicability

Comments on the scope and applicability of the new facility rule address several
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issues, including the definition of anew fadlity, the definition of a cooling water intake
structure (including the twenty-five (25) percent cooling water use threshold), the
proposed threshold for cooling water withdrawals (i.e., 2 MGD), and the requirement for

afacility to hold a NPDES permit.

1 New Facility Definition

EPA proposed to define a” new facility” as any building, structure, fadlity, or
installation that meets the definition of a"new source" or "new discharger” in 40 CFR
122.2 and 122.29(b)(1), (2), and (4); commences construction after the effective date of
the final rule; and has a new or modified coding water intake structure. See proposed 40
CFR 125.83; 65FR 49116.

Numerous commenters supported EPA’ s determination tha the new facility rule
should apply only to greenfidd and stand-alone facilities but questioned whether EPA
had clearly and effectively limited applicability of the proposed ruleto such facilities.
Some commenters indicated that the proposed regulatory definition of new facility, which
references the existing NPDES new source and new discharger definitions, is confusing.
For example, some commente's asserted that defining the total replacement of an existing
process as a new fecility isnot consigent with application of the rule only to greenfield or
stand-alone facilities. Commenters indicated that the regulation should make it very clear

that the new facility rule applies only to greenfield and stand-alone facilities. To clarify
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the definition of new fecility, some commenters encouraged EPA to include language or
examples from the proposed preamble in the final regulatory language. Severd
commenters requested tha EPA more explicitly clarify that anew cogeneration plant
installed to serve an existing facility would not be considered anew facility under this
rule.

The Agency believes that most new fecilities subject to this rule will be
considered new sources as defined in 40 CFR 122.2 and 122.29(b)(1), (2), and (4) and
subject to new source performance standards for effluent discharges.® Under 122.29(b),
asource isanew source if it meets the definition of new source in 122.2 (effectively, it
discharges or may discharge pollutants, and its construction commenced after
promulgation — or proposal in specified circumstances — of a new source performance
standard) and it meets any of three conditions. Thefirst isthat the source is constructed
at asite at which no other sourceislocated (40 CFR 122.29(b)(1)(i)). The second is that
the source totally replaces the process or production equipment that causes a discharge at
an existing facility (40 CFR 122.29(b)(2)(ii)). Thethird isthat the new source's processes
are substantially independent of any existing source at the same site (40 CFR
122.29(b)(1)(iii)). EPA stated in the proposed rule that the new fadlity rule appliesto

greenfield facilities, described as fecilities that meet the first and second conditions

48 Although the Agency believes that most new facilities subject to this rule will be considered new
sources, EPA has included the reference to the definition of new discharger at 122.2 to address any new
facility that may commence construction prior to the promulgation of a new source performance standard.
The Agency notes that the definition of new discharger in 122.2 only applies to facilities not defined as a
new source.
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above, and stand-alone facilities, which are those that meet the third condition, provided
these facilities meet other applicable conditions (i.e., commencement of construction after
the effective date of the final rule, new or modified CWIS). Thus, the Agency believes
the language of the regulation does make it clear that the rule applies to greenfield and
stand-alone facilities or those whose processes are substantially independent of an
existing fecility & the same gte. As commenters requested, EPA has added some
examples to the regulatory section of the rule to serve as guidance regarding the definition
of new facility under thisfinal rule.

Several commenters al so questioned whether repowering an existing facility
would trigger applicability of the new facility requirements. These commenters pointed
out that repowering isa common practice tha often resultsin again in efficiency (i.e.,
both increased power output and a reduced need for cooling water withdrawals).
Commenters expressed concern that, although repowering an existing facility is distinct
from building a greenfield or stand-alone facility, repowering could be interpreted as
subject to the new source definition and thereby subject to the new facility rule. Some
also asserted that the proposed rule included an arbitrary distinction between completdy
replacing an existing facility and repowering that fadlity. By defining the complete
replacement of afacility as anew facility but allowing repowering to be defined as an
existing facility, these commenters argued, the proposed rule creates an incentiveto use
less efficient technology for the redevelopment of older sites. Commenters also noted

that the proposed rule would regulate a new, greenfield fadlity and the complete
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replacement of an existing facility (i.e., abrownfield site) in asimilar manner, which
creates a disincentive to redevelop or modernize brownfield sites.

The definition of anew facility in thefinal rule appliesto afacility that is
repowered only if the existing facility has been demolished and another facility is
constructed in its place and modifies the existing cooling water intake structure to
increase the design intake capacity. To the extent commentersassert some inequity of
treatment between new facilities and certan existing facilities, EPA will address this
comment when it addresses what substantive requirements apply to existing facilities.
Further, changesto an existing facility that do not totally replace the process or
production equipment that causes a discharge at an existing facility (e.g., partial
repowering), and those that do not result in a new separate facility whose processes are
substantially independent of any existing source at the same site, do not result inthe
facility being defined as a new fecility, regardless of whether these changes result inthe
use of anew or modifi ed cooling water intake structure that increases existing design
capacity. EPA does not agree that by not addressing most repowering under this rule the
Agency is creating an incentive to use less efficient technology. Both the power-
generating and manufacturing industries routinely seek greater efficiency when
repowering. Thisisillustrated by theincreased use over the past 10 yea's of combined-
cycle technology, which requires significantly less cooling water for a given level of
power generation and is a more efficient process than older technologies.

Several commenters supported EPA’s definition of new faci lity as proposed. In
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contrast to concerns discussed above, some commenters expressed apprehension that the
new facility definition would not capture al appropriate facilities. These commenters
observed that an existing facility could rebuild its whole facility behind the cooling water
intake structure and not be subject to the requirements applicable to a new facility. These
commenters asserted that if an operator completely rebuilds an existing facility that
facility should besubject to the new fecility requirements.

EPA can foresee one instance in which the concern raised by this commenter may
be well founded. In thisrule EPA has defined a new facility in a manner consistent with
existing NPDES regulations, with alimited exception. EPA generally deferred reguldion
of new sources constructed on a site at which an existing source is located (see 40 CFR
122.29(b)(3)) until the Agency compldes analysis of its survey dataon existing facilities.
However, in addition to meeting the definition of a new source, today’s rule requires that
anew facility have a new cooling water intake structure or use an existing intake structure
that has been modified to increase the design capacity. Thus, it might be possible to
completely demolish an existing source, replace it with a smaller-capacity new source,
and not be regulated under today’ s rule as anew facility. Thisfacility would then be an
existing facility an as such the requirements applicable to such afacility will be addressed
inPhasell and 1.

Several commenters requested that EPA define facilities deemed to be
substantially independent for purposes of applying the new source criteria under 40 CFR

122.29 as those that could be practicably located at a separate site. Commenters
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maintained that such an approach is justified because EPA has based the proposed new
facility requirements on the assumption tha each owner or operator has the option to
choose the location of his or her new facility and that such location would be selected to
allow the owner or operator to best comply with the intake structure location and
operation requirements.

With regard to defining when afacility is substantially independent under 40 CFR
122.29, EPA does not believe it isfeasible to project under what circumstances owners
and operators are free to select any location they desire for anew fadlity. For this reason,
EPA takesthe facility asit is planned for purposes of determining whether it isanew
facility. Intoday’srule EPA does not believeit is gopropriate to define the phrase
“substantially independent” as used in 122.29(b)(1)(iii) as fadlities that could be
practicably located at a separate site. Section 122.29(b)(1)(iii) in the existing NPDES
regulations already provides that "[i]n determining whether ... processes are substantidly
independent, the Director shall consider such factors as the extent to which the new
facility isintegrated with the existing plant; and the extent to which the new facility is
engaged in the same general type of activity as the existing source." EPA does not think
it isfeasible for the permit authority to judge whether the facility could have been
elsewhere for the purpose of determining whether the facility is subject to the new facility
rules. Commenters also requested that EPA define what actions constitute
routine maintenance to an existing cooling water intake, so that the distinction between

changes that constitute maintenance and those that constitute a modification to an
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existing intake is made dearer.

EPA has not defined “routine maintenance” in thefinal rule becauseclarifying
what constitutes routine maintenance is not vital to the definition of new facility. Under
the new facility rule, to be considered a new facility afacility must be a new source or
new discharger and use a newly constructed cooling water intake structure or a modified
existing cooling water intake structure whose design intake has been increased. Thus,
changes to a cooling water intake structure at an existing facility that is not a new source
or new discharger are not subject to thisrule. In addition, at facilities that are new
sources or new dischargers but may use an existing cooling waer intake structure, EPA
has clarified in the final rule that the fadlity is subject tothis rule only where changes to
the intake result in anincrease in design capacity. At facilities that are new sources or
new dischargers, changes to an intake structure that do not result in an increase in design
capacity do not result in that facility being subject to this rule.

Finally, some commenters expressed concern about the status of facilities that are
under construction or have recently been constructed. These commenters suggested that
such facilities should benot be defined as new facilities. Others asserted that it is unfair
to define afacility that has submitted a permit application but has not garted construction
asanew facility.

The Agency chose the commencement of construction date because it was
generally consistent with the term "new source" in the existing NPDES permitting

regulations and it should provide adequate notice and time for facilities to implement the
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technological changes required under the rule. The date a facility commences
construction is clarified at 40 CFR 122.29(b)(4). This provision describes certain
installation and site preparation activities that are part of a continuous onsite construction
program; it includes entering into specified binding contractual obligations. Thus, under
today's rulefacilities that are constructed or commence construction within the meaning
of 40 CFR 122.29(b)(4) prior to or on the effective date of the final rule are not new
facilities. Those that commence construction after the effective date of this rule and meet
the other regulatory thresholds defined in 8 125.81 are subject to the requirements of this

rule.

2. Definition of Cooling Water Intake Structure

EPA proposed that the term “ cooling water intake structure” means the total
physical structure and any associated constructed waterways used to withdraw cooling
water from waters of the U.S., provided that at least twenty-five (25) percent of the water
withdrawn is used for cooling purposes. See, proposed 40 CFR 125.83; 65FR 49116. In
the NODA the Agency requested comments on two additional alternatives See, 66 FR
28854.

Most of the comments addressing the definition of cooling water intake structure
focused on the 25 percent threshold for cooling water use. These comments are

summarized and addressed under Section VI.A.3, below. EPA has placed the 25 percent
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threshold in the applicahility requirements of the final rule toclarify the definition of
cooling water intake structure. Intakes below this threshold are not subject to today’s
national rule; however, permit writers should determine any appropriate section 316(b)
requirements for strucures withdrawing lessthan 25% of intake flow for cooling
purposes on a case-by-case basis.

Some commenters suggested that cooling water intake structures should not be
defined in away that would include the pumps in the cooling water system. Commenters
maintained that pumps are part of the cooling water system, nat part of the intake, and
they assert that the Agency has authority under section 316(b) only over cooling water
intake structures. Commenters noted that changng pumpsis part of thenormal routine of
maintenance and repair performed at facilities that use water for cooling and that such
activity should not trigger applicability of the new facility rule.

In the final rule EPA has clarified the definition of cooling water intake structure
to explicitly includethe first intake pump or series of pumps. The explicit inclusion of
the intake pumps in the cooling water intake structure definition reflects the key role
pumps play in determining the capacity (i.e., dynamic capacity) of the intake. These
pumps, which bring in water, are an essentid component of the coolingwater intake
structure since without them the intake could not work as designed. Section 316(b)
authorizes EPA to impose limitations on the volume of the flow of water withdrawn
through a cooling water intake structure as a means of addressing “capacity.” Inre

Brunswick Steam Electric Plant, Decision of the General Counsel No. 41 (June 1, 1976).

146



Such limitations on the volume of flow are consistent with the dictionary definition of
“capacity,” the legislative history of the Clean Water Act,” and the 1976 regulaions.™
1d. Indeed, as Decision of the General Counsel No. 41 points out, the major
environmental impacts of cooling water intake structures are those affecting aquatic
organisms living in the volumes of water withdrawn through the intake structure.
(Statement of Mr. Buckley, Senate consideration of the Report of the Conference
Committee [discusses intake from once-through systems]. A Legislative History of the
WPCA Amendments of 1972, 93¢ Cong., 1% Sess., Committee Print at 196, 197).
Therefore, regulation of the volume of theflow of water withdravn also advances the

objectives of section 316(b).

3. Applicability Criteria: Requirement to Withdraw Water From a Water of the U.S,,
the Twenty-Five (25) Percent Cooling Water Use Threshold, andthe Two (2)

MGD Intake Flow Threshold

Aswas proposed, the final new facility rule applies to any new facility that (1) has

or isrequired to havean NPDES permit; (2) propases to use a cooling water intake

4 «cubic contents; volume; that which can be contained.” Random H ouse Dictionary of the English
Language, cited in D ecision of the General Counsel No. 41.

50 Legislative Higory of the Water Pollution Control Act Amendments of 1972, 93d Cong., 1st Sess., at
196-7 (1973).

1 40 CFR 402.11(c)(definition of “capacity’), 41 FR 17390 (April 26, 1976).
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structure to withdraw water from waters of the U.S.; (3) uses at |east twenty-five (25)
percent of the water withdrawn for cooling purposes; and (4) hasa design intake flow of
greater than two (2) million gallons per day (MGD). See proposed 40 CFR 125.81 and
125.83; 65FR 49116.

Commenters raised several concerns regarding the proposed 25 percent threshold.
A number of commenters asserted that EPA did not provide arational basisin its record
for proposing that use of 25 percent of inteke flow for cooling purposes should determine
whether an intake structure is a cooling water intake structure. Commenters asserted that
it isinappropriate to base the 25 percent coding water use threshold on the number of
cooling water intake structures or amount of cooling water flow this threshold would
make subject to thisrule. Several commenters observed that no singlethreshold can be
applied to all intakes to accurately distinguish cooling water intakes from other intakes.
If EPA is determined to use a single threshold in this definition, numerous commenters
favored athreshold of 50 percent cooling water use, which commenters stated is the de
facto threshold used under the existing definition of a cooling water intake structure
found in 1977 draft gudance. However, somecommenters maintained that for an intake
to be defined as a cooling water intake structure the vast majority (i.e., 75 —100 percent)
of water withdrawn must be used for cooling.

As discussed above, in thefinal rule EPA has placed the 25 percent threshold in
the applicability section to clarify the applicability of the rule. Permit writers may

determine that an intake structure that withdraws less than 25% of theintake flow for
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cooling purposes should be subject to section 316(b) requirements, and s& appropriate
requirements on a case-by-case basis, using Best Professional Judgment. Although
cooling water intake structures that fall below the 25% threshold are not subject to
today’ s national rule, today’ srule does not inhibit permit writers, including those at the
Federal, State, or Tribal level, from addressing such cooling water intake structures as
deemed necessary.

EPA chose 25 percent as areasonable threshold for the percent of flow used for
cooling purposes in conjunction with the two MGD totd flow threshold discussed below
to ensure that almost all cooling water withdravn from waters of theU.S. is addressed by
the requirements in this rule for minimizing adverse environmental impact. EPA
estimates that approximately 68 percent of manufacturing facilities that meet other
thresholds for the rule and 93 percent of power-generating facilities that meet other
thresholds for the ruleuse more than 25 percent of intake water for cooling. Incontrast,
approximately 49 percent of new manufaduring facilities use more than 50 percent of
intake water for coding. EPA does not believe it is reasonable to exclude from
regulation nearly half of those manufacturing facilities that use large volumes of cooling
water and, as aresult, impinge and entrain aguatic organisms. EPA also considered it
important to cover as many of the facilities as possible in order to create regulatory
certainty for new facilities and for States and Tribes that must permit these new fecilities.
EPA predicts thiswill leave four (4) percent of the electric power generating fecilities and

thirty-two (32) percent of manufacturing facilities to thediscretion of the permit writer.
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EPA believes that new fecilities that use less than 25 percent of water withdrawn for
cooling are most effectively addressed by States and Tribes on a best professional
judgement (BPJ) basis, rather than under a national rule, since BPJ provides a certain
degree of flexibility for a permit writer to consider avail abletechnologies and unique
factors posed by new facilities that ae below the threshold.

Several manufacturers commented that the rule as proposed may create a
disincentive to manufacturing operations increasing efficiency through reducing process
water use, since such reductions increasethe percentage of cooling water used. These
commenters observed that since process water is reused for cooling and cooling water
may be heated and reused as process water, flexibility is needed in the rule so these
practices are not discouraged or penalized. They also dated that process water cannot be
reused in a manner consistent with closed-loop cooling. Some commenters also stated
that the final rule shoud address situations in which the percentages of water used for
cooling and as process water are not congant, or where the withdrawal of cooling water is
intermittent.

In the final rule EPA has amended the definition of cooling water intake structure
to ensure that the rule does not discouragethe reuse of cooling water as process waer.
EPA has amended the proposed definition of cooling water intake structure to specify that
cooling water that isused in a manufacturing process, either before or after it is used for
cooling, is considered process water for purposes of calculating the percentage of a new

facility’ sintake flow that is used for cooling and whether that percentage exceeds 25
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percent. In addition, EPA also has added guidance to the regulation that clarifies how the
25 percent threshold should be applied to new fecilities that do not maintain a constant
ratio of cooling water to process water. See § 125.81(c) of thisrule. This guidance
provides that the threshdd requirement that at least 25 percent of water withdrawn be
used for cooling purposesis to be measured, on the basis of facility design, on an average
monthly basis over aperiod of 1 year (any 12-month period). Itfurther clarifiesthat a
new facility meets the 25 percent cooling water threshold if any monthly average, over a
year, for the percentage of cooling water withdrawn equals or exceeds 25 percent of the
total water withdrawn.

Numerous commenters assated that the two MGD threshold is too low and is not
supported by a credible justification. Some commenters stated that the two MGD cutoff
isoverly consavative given that many facilities determined to be causing no adverse
impact have consideraldy greater flows. For example, these commenters note that the
State of Maryland uses a 10 MGD threshold, which commenters state would capture
99.67 percent of all existing cooling water flows if applied on anational basis. Several
commenters supported the use of Maryland' s approach. Others stated that the proposed
rule contained insufficient data to be science-based (i.e., based on the level of withdrawal
above which adverse environmental impact occurs). Commenters also observed that
many of the environmental impact data EPA presented in the proposed rule focused on
major power plants with flows much greater than two MGD, which does not support the

proposition that adverseimpacts occur at small facilities with lower flows. Rather, the
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commenters suggest, the threshold appearsto be designed merely to capture a certan
percentage of flow. If so, commenters assert this threshdd is arbitrary and not based on
sound science. Some of these commenters asserted that cooling water intake structure
impact data support thresholds exceeding 500 MGD. A few commenters maintained that
it is not appropriate to apply a single threshold to all waterbody sizes. Several supported
the two MGD threshold. Several commenters also supported higher thresholds, including
5,10, 25, and 100 MGD. Somecommenters maintained tha section 316(b) requirements
should apply to al cooling water intake structures and that therefore no flow threshold is
necessary.

EPA chose the two MGD threshold because this threshold addresses the majority
of new facilities and therefore provides the States and Tribes with anational rule that can
be easily applied to a majority of permitting decisions they face in order to implement the
legal requirements of CWA section 316(b). All cooling water intake flow resultsin the
potential for impingement and entrainment. Thus, all facilities must address section
316(b) requirements in the same fashion. Therefore, where EPA’ s record demonstrates
that the requirements are technically available, economicdly practicable and not have
unacceptable non-water quality environmental impacts, including energy impects, the
Agency believesthat it is appropriae for the new fadlity rule to address the mgjority of
cooling water intake structure facilities. In doing so, EPA resolves for permit writers
what the requirements are for new facilities.

On the basis of data for facilities with cooling water intake structures built in the
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past 10 years, EPA estimates that 58 percent of the manufacturers, 70 percent of the
nonutilities, and 100 percent of the utilities will beregulated under the two MGD
threshold. At the two MGD threshold, 62 percent of all in-scope facilities using surface
water and 99.7 percent of the total flow will be covered. Estimated total flow is
approximately 9 billion gallons per day. EPA did not select a significantly higher
threshol d, such as 15 or 25 MGD, because these thresholds would ex clude most uti lity,
nonutility and manufacturing facilitiesfrom regulation. At athreshold of 15 MGD, 32
percent of the manufacturers, 29 percent of the nonutilities, and 50 percent of the utilities
would be covered, aswould 97.3 percent of the total flow. Thetotal flow covered
remains relatively high, because the large flows from a small number of utility facilities
dominate the total flow. While at athreshold of 25 MGD, 94.9 percent of thetotal flow
would still be covered, many more facilities would not be covered. Only 18 percent of
manufacturers, 17 percent of nonutilities, and 50 percent of utilities would be covered.
Thus, 72 percent of manufacturers, 83 percent of nonutilities, and 50 percent of utilities,
withdrawing up to 25 MGD would need to be addressed on a Best Professional
Judgement basis. The Agency is concerned about the regulatory uncertainty for regul ated
new facilities and the burden on State and tribal permit writers to ensure appropriate
requirements for these facilities. EPA aso believes that the two MGD threshold reduces
the burden on States and Tribes responsible for implementing section 316(b)
requirements because, as a hational threshold, it reduces the burden associated with site-

specific determination of appropriate 316(b) limits. The lower threshold may aso reduce
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delays for permit applicants by providing certain naional standards.

EPA did not select a5 or 10 MGD threshold because of the percentage of
projected new nonutility and manufacturing facilities that would be excluded from
regulation under these thresholds and concern that future trendsin intake flow levels
would, under these regulatory options, leave most new facilities using cooling water
exempt from national regulation and subject to case-by-case determinations by permit
agencies. At athreshold of 5 MGD, only 40 percent of nonutility facilities would be
covered under thisrule. Under athreshold of 10 MGD, 38 percent of manufacturing and
28 percent of nonutility facilities would be covered. EPA did examine the State of
Maryland’s 10 MGD standard but did not find information that would support the use of
this standard on a nationd basis. In addition, the trend in power generation is toward, on
aper facility/per unit of output basis, a general reduction in cooling water intake flow
levels over time. Combined-cycle gas turbines require lesswater per unit of electricity
generated than cod-fired or nuclear facilities. For example a 750 MW combined-cycle
facility with evaporative cooling towe's is estimated to require approximately 7to 8
MGD and under a10 MGD threshold would not be subjed to this national rule. The
Agency believes that, given the oljective of section 316(b), it is undesirable to exclude
such alarge plant from thisrule. Asreductionsin cooling water intake flow levels occur,
the two MGD threshold also ensures that this rule can serve the State, Tribes, and permit
applicants by assuring that permits for new facilities comply with 316(b).

EPA does not agree tha the intake flow threshold in the applicability portion of
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this rule must be based on prior determinations of the degree of environmental impact
caused by a specific facility or specific cooling water intake structure. Section 316(b)
applies to any facility that uses a cooling water intake structure and is a point source
subject to standards imposad under CWA section 301 or 306. EPA hasincluded a flow
threshold to provide some reasonable limit on the scope of the national requirements
imposed under today’ srule. The Agency believes thosenew facilities with withdrawals
that are at or below atwo MGD threshold will generally be smaller operations that may
face issues of economic affordability and are therefore more appropriately addressed on a
case-by-case basis using BPJ. Moreover, asdiscussed in Section 111, EPA does not agree
that adverse environmental impact associated with cooling water inteke structuresis
solely a population-based phenomenon. Rather, there can be numerous measures of such
impacts, including assessments of fish and aguatic organism population impacts. Given
the language of section 316(b) and the issues associated with deermining adverse
impacts, EPA does not view the examples of cooling water impacts discussed in the
proposed rule and NODA as limiting the applicability of thisrule to new facilities that
have the opportunity to employ widely used, economically practicable measures that will,
at aminimum, reduce injury to large numbers of fish and aquatic life and may result in
benefits at higher levels of ecologicd structures.

Finally, commenters stated that large facilities that use closed cooling water
systems may still require withdrawals of more than 2 MGD. These commenters asserted

that it isunfair to subject these facilities to additional regulation after they have reduced
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their intake flow by 90 percent or more.

EPA agreesthat very large facilities that use closed cooling water systems may
still require withdrawds of more than two (2) MGD. As discussed elsewheein this
preamble, EPA determined that reducing intake capacity commensurate with use of a
closed-cycle recirculating cooling system is not economically practicable for facilities
withdrawing between 2and 10 MGD. However, EPA does not agree that it is unfair to
subject these facilities to further requirements necessary to reduce impingement and
entrainment. Section 316(b) requires that the location, design, construction, and capacity
of cooling water inteke structures refled the best technology available for minimizing
adverse environmental impact. While reductions in total intake flow may represent the
single most significant improvement for new fecilities with cooling waer intake
structures, largeflows withdrawn for make-up (i.e., to replace evaporative loss and blow
down) can still cause sgnificant impingement and entrainment. Additional controls on
intake velocity, flow relative to the source waterbody, and design and congruction
technologies proposed by the facility also represent important aspects of a cooling water
intake structure that must, under section 316(b), be addressed. As discussed elsewherein

this preamble and in the Technical Development Document and Economic Analysis

these additional measures are both widely employed and &fordable. EPA does nat
believe that a determination of “best technology availablefor minimizing adverse
environmental impact” for new facilities can omit these low-cost, effective technologies.

Also see Section VI of this preamble for a discussionthat explains the percentage of

156



new facilities already meeting thefinal rule requirements and the low cost of these

requirements.

4, NPDES Permit

The proposed rule would apply only to new facilities that are or will be subjed to
an NPDES permit. See, proposed 40 CFR 125.81; 65FR 49116. Comments received on
this proposed requirement generally focus on the new fadlities that withdraw cooling
water from waters of the U.S. but do not hold an NPDES permit.

Some commenters asserted that EPA should not use the 316(b) rulemaking to
regul ate cooling water intake structures that are not owned by the NPDES-permitted
facility. Commenters indicated that such an approach was beyond the authority provided
by 316(b) and would make therule unnecessarily complex.

The final rule applies only to new facilities that hold an NPDES permit or are
required to obtain a permit. The Agency continues to believe that most new facilities that
will be subject to this rulewill control the intake structure that supplies them with cooling
water and will discharge some combination of their cooling water, wastewater, and
stormwater to awater of the U.S. through apoint source regulaed by an NPDES permit.
Under this scenario, the requirements for the cooling water intake structure will be
applied in the facility s NPDES permit.

In the event that a new facility’s only NPDES permit is ageneral permit for storm
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water, EPA anticipatesthat the Director will write an individual NPDES permit
containing requirements for the facility' s cooling water intake structure. Such 316(b)

requirements could also be included in the general permit.

B. Environmental Impact Associated with Cooling Water Intake Structures

The proposed rule requested comment on the scope and nature of environmental
Impacts associated with cooling water intakes. Many comments were directed generally
toward entrainment and impingement impacts, with some discussion of impacts caused by
intake construction activities. The majority of comments, however, concentrated on
defining adverse environmental impact and the approaches that were most relevant for
characterizing advease environmental impact, including assessments of population

modeling and bioassessment approaches.

1. Entrainment, Impingement, and Construction Impacts

In the proposed rule, EPA requested comment on the types of impacts attributable
to cooling water intake structures (65 FR 49072). Most of the comments focused on
discussion of entrainment and impingement impacts and the impacts associated with
construction of new coding water intake structures.

One commenter suggested that the EPA should have scientific analyses to support
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the statement that entranment mortality is high. The commenter dso stated that, on the
basis of recently conducted entrainment studies, through-plant change in temperature was
the controlling factor for entrainment mortdity and that entrainment impacts could be
minimized through use of acooling water system designed for high volume, low-velocity
flow, which would minimize temperature differential. The commenter also noted that
high-volume, low-velocity-flow cooling water systems would be specifically eliminated by
the proposed 316(b) regulation.

EPA notes that entrainment studies indicate that through-plant mortality rates of
young fish are determined by numerous factors. Different species have different tolerance
to passage through a cooling system, and mortality rates may differ among life stages of
the same species. A summary of mortality data from five Hudson River power plants
found that mortality rates could be substantial.>> The report cited species-specific
mortality ratesthat varied by life stage for bay anchovy (93 to 100 percent), Atlantic
tomcod (0 to 64 percent), herrings (57 to 92 percent), white perch (41 to 55 percent), and
striped bass (18 to 55 percent). The study emphasized that the reliability of these estimates
was questionable and that various sources of potential bias may have caused the estimated
rates to belower than the actual mortality rates. TheElectric Power Research Institute

(EPRI) sponsored arecent review of 36 entrainment survival studies, the magjority of

52 Boreman, J., L. W. Barnthouse, D. S. Vaughan, C. P. Goodyear, S. W. Christensen, K. D. Kumar,B. L.

Kirk, and W. Van Winkle. 1982. The Impact of Entrainment and | mpingement on Fish Populationsin the
Hudson River Estuary: Volume I, Entrainment Impact Estimates for Six Fish Populations Inhabiting the
Hudson River Estuary. Prepared for the U.S. Nuclear Regulatory Commission, Office of Nuclear
Regulatory Research by the Oak Ridge National Laboratory. ORNL/NUREG/TM-385/V 1.
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which were conducted in the 1970s.>*** The summarized mortality rates described by
EPRI were in substanti al agreement with patterns reported in the Hudson River summary,
specifically that anchovies and herrings had the highest mortality rates(greater than 75
percent), and that temperature change seemed to be an important determining factor.
Thus, EPA bdieves scientific studies document that entranment mortdity for some
species can be quitehigh.

EPA recognizes that Track | of the final rule precludes the use of high-volume,
flow cooling water systems. However, in today srule, under Track Il , an intake with the
capacity needed to support a high-volume, once-through cooling system tha is shown
through studies to reduce impingement mortality and entrainment for dl life stages of fish
and shellfish to achievealevel of reduction comparable to the levd that would be
achieved by goplying Track | technology-based performance requirements at a sitewould
meet the requirements of the rule.

Another commenter suggested that many of the more significant impingement
episodes occur in conjunction with environmental phenomena such as low dissolved
oxygen and rapid temperature declines. According to thecommenter, these phenomena
cause the death of many fish that are then ultimately collected on intake screens. EPA

acknowledges that episodes of low dissolved oxygen and rapid temperature declines can

3 EPRI. 2000. Review of entrainment surviva studies: 1970-2000. Report N0.1000757. Prepared by

EA Engineering Science & Technology.

% Some of the studies summarized in EPRI (2000) are the same ones considered by Boreman et al. (1982).
See EPRI (2000) for complete citations of 36 original studies.
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result in fish losses, but does not concur that thisis consistently documented as a
significant or sole cause of fish impingement mortalities.

Another commenter recommended that EPA requireantifouling measures & the
construction and operational stages to minimize intake attractiveness to local fish, diving
birds, and marine mammals. As stated previously, EPA defers controls for minimizing
adverse impacts due to construction of new coding water intake structures to the authority
of existing Federal, State, and Tribal programs established for this purpose. EPA believes
it isincumbent upon the individual facilities to implement antifouling measuresduring
operations that are appropriate for the specific characteristics of their waterbody. Asan
example, antifouling measures for freshwater systems will be different from measures
used for ocean intakes. (See Section VI.E.3.a. below for moreinformation on fouling
controls).

Finally, one commenter suggested that cooling water intake structures affed many
components of an ecosystem, not just individual spedes. Thus, the regulation should
consider indirect effects on predators resulting from losses of prey species and overall
ecosystem effects when evauating environmenta impacts. EPA has taken primarily a
technol ogy-based approach to this national rule. EPA believes that this rule will reduce
impacts to predators by dramatically reducing entrainment and impingement of prey
species and will therefore protect ecosystems as awhole. In addition, this rule recognizes
that States and Tribes can be more stringent as is consistent with section 510 of the CWA.

EPA also received commernts on the documented exampl es of impingement and
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entrainment impacts discussed in the proposed rule Several commenters argued that it
was inaccurate for EPA to equate the taking of aguatic organisms with environmental
impact because there was little evidence that intakes, new or existing, would cause or were
causing adverse impects. In contrast, other commenters asserted that, given the
tremendous quantity of water that utilities withdraw and the large number of organisms
impinged and entrained by intakes, it was clear that the cooling process had an adverse
impact on aquatic ecosystems. EPA believes that the examples of environmental impact
provided in the proposed rule are illustrative of the types of effects associated with cooling
water intakes.

Several commenters objected to the use of spedfic facilities as representative
examples of environmental impact. They argued that EPA focused on afew high-profile,
high- intake facilities and in some cases used outdated information or misinterpreted
results. EPA believesit used the best information available for the proposed rule and the
final rule. There aefew, if any, recent data documenting entrainment or impingement
rates at the majority of existing facilities. Many of the available reports are for larger
facilities (for which environmental impact concerns were greatest) and contain analyses
conducted 20 to 25 years ago. Severa of the examples cited in the proposed rule were
based on historical dataand EPA acknowledgesthat the data may not reflect current
impingement or entrainment rates at the facility, particularly if technologies and other
operational measures for reducing entrainment and impingement have been implemented

since the original study. However, in most cases updated information was not available
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To the extent possible, EPA has supplemented the facility information inthe record for
thisfinal rule to includesmaller facilities and updated information.

Finally, several commenters suggested that there was no need to address
construction impacts in the 316(b) rule becausethere were existing Federal, State, and
local provisions designed to minimize the impacts caused by construction activities.
Another commenter stated that it was likely that the majority of new generation, once-
through cooling fadlities will be using existing cooling water intake structures and that it
was doubtful that a new once-through facility would be constructed in an area where
significant habitat could be disrupted. In contrast, another commenter stated that the
regulation should address impacts associated with new cooling water intake structure
construction, even if impacts were not recurring.

Under today’ s rule, EPA will minimize construction impacts by requiring
appropriate intake design and construction technologies. EPA recognizes that other
Agencies have a prominent role in evaluating and minimizing impacts relaed to
construction activities and acknowledges that existing Federal, State, and Tribal programs
include requirements that address many of the environmental impact concerns associated
with the construction of new intakes. EPA believes that implementation of appropriate
design and construction technol ogies and existing program requirements will minimize the

environmental impacts of construction.

2. Adverse Environmental Impact
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The proposed rule discussed six potential definitions for adverse environmental
impact: (1) alevel of impingement and entranment that is recurring and nontrivial,
perhaps defined as theimpingement or entrainment of 1 percent or more of the aquatic
organismsin the near-field area as detemined in a 1-year study; (2) entrainment or
impingement damage as aresult of the operation of a specific cooling water intake
structure, including a determination of the magnitude of any short-term and long-term
adverse impacts; (3) any impingement or entrainment of aquatic organisms; (4) a
biocriteria approach based on a comparison of the abundance, diversity, and other
important characteristics of the aquatic community at the proposed intake site with similar
biological metrics at defined referencesites; (5) evaluation of impacts to protected oecies,
socially, recreationally, or commercially important species, and community integrity
(including community structure and function); and (6) impacts likdy to interfere with the
protection and propagation of a balanced indigenous population of fish, shellfish, and
wildlife. The proposed rule also invited comment on whether adverse environmental
impact should be defined more broadly to include non-aguatic environmental impacts
(e.g., air emissions, noise, introductions of non-indigenous species) associated with
technol ogy-based requirements (see Section VI.B.2.e. bdow). Inthe NODA, EPA
presented another popul ation-based approach proposed by indudry for defining adverse
environmental impact —* Adverse environmental impact is a reduction in one or more
representative indicator species that (1) creates an unacceptable risk to the population’s

ability to sustain itself, to support reasonably anticipated commercial or recreational
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harvests, or to perform its normal ecological function, and (2) is dtributable to the
operation of the cooling water intake’— and invited comment on this definition as well as
refinements to three of the definitions discussad in the proposed rule. See, 66 FR 28859-
28863.

Numerous commenters stated that defining adverse environmental impact was
critical to the 316(b) regulation becausethe program is fundamentally based on
minimizing environmental impad. Further, commenters suggested that, without a solid
definition of adverseenvironmental impact, the Agency’s ability to interpret, implement,
and enforce 316(b)-related actions would be seriously hampered.

EPA recognizes that since enactment of 316(b), scientists, environmentdists,
lawmakers, and regulators have disagreed on an exact definition for adverse environmental
impact. Further, themany studies conducted to date and arguments put forward on this
issue have done little toresolve the current lack of consensus among the concerned parties.
Given this background, EPA has determined to address adverse environmental impacts as

discussed below.

a What Constitutes Adverse Environmental Impact Under This Final Rule?

EPA acknowledges that there are multiple types of adverse environmental impact
including impingement and entrainment; reductions of threatened, endangered, or other

protected species; damage to ecologicdly critical aguatic organisms, includng important
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elements of the food chain; diminishment of a population’s potential compensatory
reserve; losses to populaions, including reductions of indigenous species popul ations,
commercial fishery stocks, and recreational fisheries, and stresses to overall communities
or ecosystems as evidenced by reductions in diversity or other changes in system structure
or function.

In the preambleto the proposed rule, EPA discussed several other options for
interpreting adverse environmental impact. One option would be to look to section 316(a)
of the Clean Water Act for guidance. Section 316(a) addresses requirements for thermal
discharge and provides that effluent limitations associated with such dscharge should
generally not be more stringent than necessary to “ assure the protedion and propagation of
a balanced indigenous population of shellfish, fish, and wildlife in and on that body of
water.” The same language is repeaed in section 303(d) with reference to total maximum
daily load (TMDL) listing requirementsfor waters impaired by thermal discharge. These
statutory provisions indicate that Congress intended this requirement to be used in
evaluating the environmental impacts of thermd discharges. Some have suggested that,
since thermal discharges are usually paired with cooling water intake, it may be reasonable
to interpret the Clean Waer Act to apply this requirement in evduating adverse
environmental impact from cooling water intake structures as well.

Commenters have argued that the CWA compels EPA to determine that the
objective of section 316(b) must be linked to the 316(a) goal to ensure protection and

propagation of a balanced indigenous population of shellfish, fish, and wildlife. EPA does
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not agree that the CWA compels EPA to interpret adverse environmental impact as that
term is used in section 316(b) in the Act by reference to the phrase “ balanced ind genous
population” under section 316(a). Because Congress used different termsin section
316(b) than in section 316(a), EPA does not believe the Agency is required to adopt such
an interpretation. When Congress includes particular language in one section of a statute
but omitsit in another section of the same act, it is generally presumed that Congress acted
intentionally and purposely in thedisparate inclusion or exclusion. Batesv. U.S, 522 U.S.
23(1997). Theusua canon of statutory interpretation is that when Congress uses
different language in different sections of a statute, it doesso intentionally. Florida Public

Telecommunications Assn, Inc.v. F.C.C., 54 F.3d 857 (D.C. Cir. 1995). Instead, EPA

believes, consistent with EPA’s ecological risk assessment guidelines, that it is reasonable
to interpret adverseenvironmental impact as including impingement and entrainment,
diminishment of compensatory reserve, stresses to the population or ecosystem, harm to
threatened or endangered species, and impairment of State or authorized Tribal water
quality standards. The Agency has long maintained that adverse environmental impact
from cooling water intake structures must be minimized to the fullest extent practicable,>
even in cases whereit can be demonstrated that the requirement goplicable under section

316(a) is being met.>*>" Thus, the objective of section 316(b) includes population effects

55 |n re Brunswick Steam Electric Pl ant, Decision of the General Counsel No. 41, June 1, 1976.

%6 |n re Public Service Co. of New Hampshire, (Seabrook Station Units 1 and 2) (Decison of the
Administrator) 10 ERC 1257, 1262 (June 17, 1977).

5" In re Central Hudson Gas and Elec. Corp., Decision of the General Counsel No. 63, July 29, 1977.

167



but is not limited to those effects. EPA’ s interpretation of “adverse environmental impact”

is discussed in more detal below.

b. Approach to Defining Adverse Environmental I mpact

EPA received numerous comments on its proposed rule asserting that the proper
endpoint for assessing adverseenvironmental impact is at the population level, that some
of EPA's proposed alternative definitions of adverse environmental impact would
essentially protect “one fish,” and tha EPA's alternative for defining adverse
environmental impact as recurring and nontrivial impingement and entrainment was vague
or would lead to excessiveand costly efforts to protect a very few fish that would not
result in ecologically relevant benefits. EPA's record at proposal demonstrated that
cooling water intake structures do not kill, impinge, or entrain just “one fish,” or evena
few aguatic organisms. The NODA published by EPA provides further examples of
cooling water intake structures that kill or injure large numbersof aquatic organisms For
example, EPA provided informaion on agquatic organism conditional mortality rates for
the Hudson and Delaware rivers that demonstrated significant mortality due to cooling
water intake structures. EPA considered this information, as well as information in Section
[11 on impingement and entranment survival and impact, as it deliberated options for the
final ruleand how adverse environmental impact should be defined. Further, EPA

considered documents that discussed potential conseguences associated with the |oss of
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large numbers of aguatic organisms. These potential consequences included impacts on the
stocks of various species, including any loss of compensatory reserve due to the deaths of
these organisms, and the overall health of ecosystems. Givenall of these considerations,
EPA determined that thereare multiple types of undesirable and unacceptable adverse
environmental impacts, induding entrainment and i mpingement; reductions of threatened,
endangered, or othe protected species; damage to critical aguatic organisms, including
important elements of the food chain; diminishment of a population’s compensatory
reserve; losses to populaions, including reductions of indigenous species populations,
commercial fishery stocks, and recreational fisheries; and stresses to overall communities
or ecosystems as evidenced by reductionsin diversity or other changes in system structure
or function.

EPA also invited commenters to submit for consideration additional studies that
documented either significant impacts or lack of significant impacts from cooling water
intake structures. Several commenters submitted reports on manufacturing and power
plant facilities that purported to demonstrate minimd impact from cooling water intake.
One commenter submitted three documents for EPA’ s review. Another commenter
submitted information on the Neal Complex facility located on the Missouri River near
Sioux City, lowa. The commenter described a 10-year (1972-82) study that focused on
evaluating the operational impacts of the Neal facility, sited on a heavily channelized
segment of the Missouri River. The commenter asserted that study results indicated little

if any detrimental impact to the Missouri Rive ecosystem caused by facility operations.
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EPA reviewed the information summarized by the commenter and finds fault with several
of the statements and conclusions cited in the comment. Thisis discussed further in

EPA’ s response to comments document.

C. Assessment of Population Modeling Approach

Some commenters asserted that impacts on individual organisms or subpopulations
are not ecologically relevant and recommended that EPA define adverse environmental
impact as follows: “ Adverse environmental impact is areduction in one or more
representative indicator species that (1) creates an unacceptable risk to the population’s
ability to sustain itself, to support reasonably anticipated commercial or recreational
harvests, or to perform its normal ecological function, and (2) is atributable to the
operation of the coolingwater intake structure.” Under this approach, EPA would define
unacceptable risk by using a variety of methods that fisheries scientists have devel oped for
estimating (1) the level of mortality that can be imposed on afish population without
threatening its capacity to provide “maximum sustainable yield” (MSY) on along-term
basis, as developed unde the Magnuson-Stevens Fishery Conservation and Management
Act, and (2) the optimum population size for maintai ning maximum sustainable yield.

In evaluating such comments, EPA considered the premises underlying MSY and
the models used by National Marine Fisheries Service (NMFS) to deive MSY. Because

the concept of MSY is based on harvesting adult fish, EPA generally questions whether
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this approach is directly relevant to egg, larvae, and juvenile losses associaed with
intakes. EPA also notes that the models used to estimate MSY do not directly incorporate
any additional stressors (such as losses from entrainment and impingement) to managed
stocks other than fishing pressure. Further, it isimportant to note that NMFS does not
always manage stocks to their calaulated MSY. In many cases, particularly if thereisa
concern over proteding habitat or critical ecosystems, NMFS regulates fisheries based on
their “optimum yield,” which isless than theMSY. According to the Magnuson-Stevens
Fisheries Conservation and Management Act, “the term ‘ optimum’ with respect to the
yield from a fishery, means the amount of fish which...is prescribed as such on the basis of
the MSY from the fishery, as reduced by any relevant economic, social, or ecological
function...”

EPA also considered therelative long-term success of ongoing fishery management
practices implemented by the National Marine Fsheries Service and athers. Despite the
availability of state-of-the-art fish population models and considerable experience
managing fisheries NMFS recently classified 34 percent of their managed fishery stocks

asover-utilized.® EPA agrees with fisheries experts and resource managers tha thereis

8 National Marine Fisheries Service. 1999. Our living oceans Report on the statusof U.S. living marine

resources. U.S.Department of Commerce, NOAA tech. memo. NMFS-F/SO-41.
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unavoidable uncertainty associated with managing fish populations>*%¢52 As a recent
NMFS advisory panel expressed it, “Uncertainty and indeterminancy are fundamental
characteristics of the dynamics of complex adaptive systems. Predicting the behaviors of
these systems cannot be done with absolute certainty, regardless of the amourt of scientific
effort invested.”®® Consistent with its own Guiddines for Ecological Risk Assessment,
EPA agrees with the conclusions of the NMFS pand that “ Given the high variability
associated with ecosystems, managers should be cognizant of the high likelihood for
unanticipated outcomes. Management should acknowledge and account for this
uncertainty by developing risk-averse management strategies that are flexible and
adaptive.” Asthe panel concluded, “ The modus operandi for fisheries management
should change from the traditional mode of restricting fishing activity only after it has
demonstrated an unacceptable impact, to a future mode of only dlowing fishing activity

that can be reasonably expected to operate without unacceptable impacts.” EPA and other

9 Hilborn, R., and C.J. Walters. 1992. Quantitative fisheries stock assessment: choice, dynamics, and
uncertainty . Chapman and Hall.

60 Hilborn, R., E.K. Pikitch, and R.C. Francis. 1993. Current trendsin including risk and uncertainty in

stock assessment and harvest decisions. Canadian Journal of Fisheries and Aguatic Sciences 50:874-880.

61 Hutchings, JA., and R.A. M eyers. 1994. W hat can be learned from the collapse of arenewable

resource? Atlantic cod, Gadus morhus, of Newfoundland and Labrador. Canadian Journal of Fisheries and
Aquatic Sciences51:2126-2146.

62 National Research Council. 1998. Improving fish stock assessments. National Academy Press,

Washington, DC.

63 National Marine Fisheries Service Ecosystem Principles Advisory Panel. 1998. Ecosystem-based

fishery management. A report to Congress.
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fishery scientist support the concept of a precautionary approach®, particularly when
dealing with complex systems, as described below.

EPA recognizes that thelimitations of existing populaion models, including
models used to manage fisheries, may berelated to our overdl limited understanding of
the complexity of aguatic ecosystams and the long-term efects of anthropogenic
activities™®®, As proposed in arecent journal article, many of the adverse impacts
identified for coastal ecosystems, such as estuarine eutrophication, loss of kelp beds, coral
reef die-offs, and introductions of invasive species, were initiated by historical
overfishing.®” Losses or extinctions of large vertelrate predators and filter-feeding
bivalves such as oysters caused by overfishing have, over time, resulted in species
replacements and significantly limited or ceased interactions between the overfished
populations and other coastal community species. Historical overfishing and ecological
extinctions precede both modern ecological investigations and the collapse of severd
marine ecosystems in recent times, “rasing the possibility that many more marine

ecosystems may be vulnerable to collapse in the near future”®® Further, because modern

o4 Dayton, P.K. 1998. Reversal of the burden of proof in fisheries management. Science 279:821-822.

65 Fogarty, M.J., A.A. Rosenberg, and M.P. Sissenwine. 1992. Fisheriesrisk assessment: sources of

uncertainty. A case study of Georges Bank haddock. Environ. Sci. Technol. 26:440-446.

66 Ludwig, D., R. Hilborn, and C. Walters. 1993. Uncertainty, resource exploitation, and conservation:
lessons from history. Science 260:17 and 36.

67 Jackson, J.B.C., M.X. Kirby, W.H. Berger, K.A. Bjorndal, L. W. Botsord, B.J. Bourque, RH.
Bradbury, R. Cooke, J. Erlandson, J.A. Estes, T.P. Hughes, S. Kidwell, C.B. Lange, H.S. Lenihan, J.M.
Pandolfi, C.H. Peterson, R.S. Steneck, M.J. T egner, and R.R. W arner. 2001. Science 293(5530):629-638.
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ecological studies do not typically consider the long-term historical record, existing fishery
resource baselines may be inaccurate, and “Even seemingly gloomy estimates of the global
percentage of fish stocks that are overfished are almost certainly far toolow.”®® Thus,

EPA is concened that historical overfishingincreased the sensitivity of coastal ecosystems
to subsequent disturbance, making them more vulnerable to human impact and potential
collapse. Based on the long-term record of anthropogenic impeacts to coastal ecosystems,
their documented degradation, and their potertial sensitivity to additional anthropogenic
disturbance, as well as the admitted uncertainty associated with managing coastal fishery
populations, EPA firmly believes that protective, risk-averse measures are warranted to
prevent further dedines or collapses of coastal and other agquatic ecosystems. EPA views
impingement and entrainment losses to be one of many potential forms of disturbance that
should be minimized to avoid further degradation.

Further, it remains unclear whether it is possible or sufficient to use single species
population assessment models to assess impacts on multiple species, asis often necessary
in evaluating impingement and entrainment by cooling water intake structures. NMFS
now recognizes that improvement in fisheries management will require a comprehensive,
ecosystem-based approach and recently convened an advisory panel to develop principles
and approaches for ecosystem-basad fishery management. In its report to Congress, the
advisory panel noted that such an approach will *require managers to consider all

interactions that a target fish stock has with predators, competitorsand prey spedes; the

% Ipid.
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effects of weather and climate on fisheries biology and ecology; the complex interactions
between fishes and thar habitat; and the effects of fishing on fish stocks and their
habitat.””® EPA supports the ecosystem-based approach to fisheries management
advanced by NMFS and recognizes that this approach will require an in-depth
understanding of spedes interactions. Because the ecosystem-based approach iscurrently
evolving, EPA believesit is unlikely that most existing single species population models
can accurately account for multiple-species interactions.

EPA also considered information addressing the issue of compensation — an
increase that may potentially occur in survival, growth, or reproduction of a species
triggered by reductions in population size™’? — and its application to the section 316(b)
rulemaking. Inparticular, EPA sought comment on a memorandum discussing
compensation and the quantity of data required to cdculate compensation factors (DCN
#2-020C). This document states that the use of compensation factorsistypically limited
to cases in which fishery managers have extensive data on afish population and that
specific, numerical compensation values generally are not used in the absence of robust

data sets (i.e., aminimum of 15-20 years of data suggested). Moreover, fish stodks for

0 NMFS Ecosystem Principles A dvisory Panel. 1998. Ecosystem-based fishery management. A report to

Congress.

n Rose, K.A., JH. Cowan, Jr., K.O. Winemiller, R.A. Myers, and R. Hilborn 2001. In press.
Compensatory density-dependence infish populations importance, controversy, understanding, and
prognosis. In press, Fish and Fisheries

72 Goodyear, C.P. 1980. Compensation in fish populations. In Biological monitoring of fish, ed. C.H.
Hocutt and J.R. Stauffer, pp. 253-280. Lexington Books, Lexington, MA.

175



which these robust datasets exist are generdly the highly exploited commercial and
recreational stocks,” and few data exist for most nonharvested species. This memorandum
also noted that in the absence of sufficient data various proxies aretypically used to avoid
guantitatively determining compensation.

In general, commenters asserted that compensation is a well-documented property
of population regulation and that, despite 30 years of studies, there was no evidence that
power plant impacts alone could reduce a population’s compensatory reserve. Other
comments specific to the memorandum concurred that, in the absence of sufficient data,
compensation may be indirectly assessed using spawner-recruit models and that more than
100 marine and estuarine shellfish populations are currently managed by NMFS and other
fisheries commissions using these proxies. One commenter provided information
pertaining to new scientific studies of compensatory reserve and large databases
containing fisheries information that are currently under development. The commenter
asserted that use of meta-analysis—defined as the process of combining and assessing
findings from severd separate research studies that bear upon a common scientific
problem—in conjunction with expanded fishery data sets will greatly increase the number
of species for which scientists can estimate compensatory reserves. The commenter
maintained that more and better estimates of compensatory reserve will be developed by

the end of the decade, and requested that EPA take thistrend into consideration. In

I8 Myers, R.A., J. Bridson, and N.J. Barrowman. 1995. Summary of worldwide stock and recruitment
data. Canadian Technical Reports in Fisheries and Aquatic Science 2024:1-327.
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contrast, another commenter asserted that industry abuses compensation theories and
density-dependent models to support their contention that killing millionsof fishis not
ecologically relevant nor does it equate to an adverse environmental impact. The
commenter further contended that there was alack of scientific support for density-
dependent models and provided references from peer-reviewed journals that critique and
challenge the scientific underpinnings of these models.

EPA believes that a populaion’s potential compensatory ability is affected by all
stressors encountered within the population’s natural range, including takes attributed to
individual or multiple cooling water intake structures. Thus, even if thereislittle evidence
that cooling water intakes alone reduce a population’ scompensatory reserve, EPA is
concerned that the multitude of stressors experienced by a spedes can potentially
adversely affect its ability to recover.”* Moreover, EPA notes that the opposite effect may
occur when populations ae low, a phenomenon known as “ depensation.” Depensation
refers to decreases in recruitment as stock size declines.”” Because depensation can lead to
further decreasesin the abundance of populations that are already seriously depleted,

recovery may not be possibleeven if stressors areremoved. In fact, thereis some

" Hutchings, JA. and R.A. Myers. 1994. What can belearned from the collgpse of a renewableresource?
Atlantic cod, Gadus morhus, of New Foundland and Labrador. Canadian Journal of Fisheries and A quatic
Sciences 51:2126-2146.

& Goodyear, CP. 1977. Assessingthe impactof power plant mortality on the compensatory reserve of
fish populations. Pages 186-195 in W. Van Winkle, ed., Proceedings of the Conference on Assessing the
Effects of Power-Plant Induced Mortality on Fish Populations. Pergamon Press, New York, NY.
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evidence that depensation may be a factor in some recent fisheries collapses.”®"""®
Because EPA’s mission indudes ensuring the sustanability of communities and
ecosystems, EPA must comprehensively evaluate all potential threats to resources, and
work towards eliminating or reducing identified threats. EPA believes that cooling water
intakes do pose a thred to some fishery stocks and through this rule is seeking to minimize
that threat. EPA also acknowledges that spawner-recruit proxies are currently used by
several agenciesto manage fishery stocks. However, asindicated in the record, these
proxies are used in the absence of robust datasets. EPA does not believethat simply
because an approach is currently in place, it constitutes the best approach. Given the
uncertainty associated with managing fish stocks and the degree of stock overutilizaion
despite long-term management efforts (see earlier discussion in Section VI.B.2.c), EPA is
concerned about the relative accuracy of these proxies and their overall ability to protect
fishery stocks. EPA does not discourage development of new daa sets, population
models, or other scientific investigations that will improve estimates of compensatory
reserve or other parameters that are needed to understand fishery dynamics. Infact, itis
EPA’ s belief that these developments are ongaing due to the acknowledgment— direct or

otherwise- that existing data and models are inadequate. Under the consent decree

" Myers, R.A., N.J. Barrowman, J.A. Hutchings, and A.A. Rosenberg. 1995. Population dynamics of
exploited fish stocks at low population levels. Science 26:1106-1108.

" Hutchings, JA. and R.A. Myers. 1994. What can belearned from the collgpse of a renewableresource?
Atlantic cod, Gadus morhus, of New Foundland and Labrador. Canadian Journal of Fisheries and A quatic
Sciences 51:2126-2146.

& Liermann, M. and R. Hilborn. 1997. Depensation in fish stocks: A hierarchic Bayesian meta-analysis.
Can. J. Fish. Aquat. Sci. 54:1976-1985.
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schedule, EPA isrequired to promulgate today s rule based on its interpretation of current
science and EPA agrees with all comments discussed above that there are some
weaknesses and potentid inaccuracies inherent to existing estimations of compensation.
EPA strongly supports additional research efforts and the development of expanded
fisheries data sets tha can be used to fill information gaps and improve our understanding
of the complex relationshipsassociated with aquatic ecosystems, fishery populations, and
anthropogenic activities and, ultimately, assist NMFS and other agenciesin wisely
managing fishery resources. Because fishery resources are so precious, EPA further
contends that compensation studies and models currently under devd opment —including
the data on which they are based—should be subject to peer review and other measures that
will ensure their scientific rigor.

EPA aso evaluated information submitted by the Utility Water Aa Group
(UWAG) and the Electric Power Research Institute (EPRI), both in their comments and in
studies provided to the Agency after the comment period. In summary, thesecomments
and documents asserted that entrainment of very large numbe's of eggs, larvee, and early
juvenile-stage fish does not necessarily meaningfully affect populations of the entrained
species and that substartial percentages of the organisms of many species may survive
entrainment. Further, these comments and documents asserted or were intended to support
the assertion that impingement survival was high for many spedes and that impingement
often impacts low-value, forage species when they are naturally prone to seasonal die-off

regardless of cooling water intake structures. One of these comments assarted that EPRI
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and some of the best fishery scientistsin the world have never identified a site where
definitive or conclusive aguatic population or community level impacts have occurred
from operation of cooling water intake structures as described by EPA in the proposed
rule.

In response to comments that entrainment of very large numbers of eggs, larvae,
and other life stages of fish do not meaningfully affect populations of entrained species,
EPA believes that thereis evidence that some fish stocks have been adversely affected by
cooling water intakes. For example, Atlantic Coast States have expressed concern over
declines in winter flounder populations and haverequested that the Atlantic States Marine
Fisheries Commission conduct a study of the cumulative effects of cooling water intakes
on winter flounder abundance. In addition, NMFS documented in several fishery
management plans that cooling water intake structures are one of the threats that may
adversely affect fish stocks and their habitats (DCN# 2-024M, 2-024N, and 2-0240). EPA
also is concerned that an extensive data set, encompassing 20 or moreyears of monitoring
data, is usualy required to adequately assess whether or not populations are being affected
by intakes. These long-term data sets are not currently available for many species, and
thusit is very difficult to confidently state that entrainment has a negligible impact on any
fish population. EPA also notes that the potential compensatory reserve of some fishery

stocks can be depleted beyond the point of recovery” and that the compensatory reserve of

& Hutchings, JA. and R.A. Myers. 1994. What can belearned from the collgpse of a renewableresource?
Atlantic cod, Gadus morhus, of New Foundland and Labrador. Canadian Journal of Fisheries and A quatic
Sciences 51:2126-2146.
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many species entraned or impinged by intakes isunknown. For all of these reasons EPA
believes that the potential for entrainment impacs exists, and that additional scientific data
are needed to evaluae entrainment impacts on all affected fish and shellfish populations.
In response to assertions that many organisms survive entrainment, EPA maintains
that studies show that through-plant mortality rates of young fishes vary depending on
numerous factors® Different species have different tolerance to passage through a cooling
system, and mortality rates may differ among life stages of the same species. A summary
of mortality datafrom five Hudson River power plants showed that mortality rates could
be substantial . The report cited species-specific mortality rates that varied by life stage
for bay anchovy (93 to 100 percent), Atlantic tomcod (0 to 64 percent), herrings (57 to 92
percent), white perch (41 to 55 percent), and striped bass (18 to 55 percent). The study
further emphasized that the reliability of these estimates was questionable and that various
sources of potential bias may have caused the estimated rates to be lower than the actual

mortality rates. EPRI sponsored a recent review of 36 entrainment survival studies the

8 EPRI. 2000. Review of entrainment surviva studies: 1970-2000. Report N0.1000757. Prepared by
EA Engineering Science & Technology.

81 Boreman, J., L. W. Barnthouse, D.S. Vaughan, C.P. Goodyear, S.W. Christensen, K.D. Kumar, B.L.
Kirk, and W. Van Winkle. 1982. The impact of entrainment and impingement on fish populations in the
Hudson River Estuary: volume I, Entrainment impact estimates for six fish populationsinhabiting the
Hudson River Estuary. Prepared for the U.S. Nuclear Regulatory Commission, Office of Nuclear
Regulatory Research by the Oak RidgeNational Laboratory. ORNL/NUREG/TM-385/V 1.
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majority of whichwere conducted in the 1970s.52% The summarized mortality rates
described by EPRI were in substantial agreement with pattems reported in the Hudson
river summary, namely that anchovies and herrings had the highest mortality rates (greater
than 75 percent), and that thermal regimes seemed to be important deermining factors.

Similar to entrainment survival, EPA notes that studies show impingement survival
is dependent on species characteristics such asand life history stage, swvimming ability,
etc.®* Impingement survival is also dependent on the type of technology in place and the
operational aspects of the intake. EPA is aware that in some cases, with appropriate
technologiesin place, impingement survival may be substantial for some species® EPA
is also aware that impingement survival studies suggest that impingement survival islow
for some species such as small bay anchovy and Atlantic menhaden during summersin
Atlantic Coast estuaries® EPA does not believe tha loss of such forage species should be
viewed as having limited importance simply because they have minimal or no commercial
or recreational value. From amore holistic, ecological perspective, forage species can

have great importance in their role as prey for highe trophic levels, includng many

82 Electric Power Research | nstitute. 2000. Review of entrainment surviva studies: 1970-2000. No.

1000757. Prepared by EA Engineering Science & T echnology.

8 Some of the studies summarized in EPRI (2000) are the same ones considered by Boreman et al. (1982).
See EPRI (2000) for complete citations of 36 original studies.

8 EPRI. 2000. Technical evaluation of the utility of intake approach velocity as an indicator of potential
adverse environmental impact under Clean Water Act sction316(b). Report No. 100731, EPRI, Palo Alto,
CA.
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commercially and recreationally important fish species. Intoday’s rule, EPA seeksto

minimize impingement losses for al affected species.

d. Biological Assessment Approach

Biological assessmentsand criteria arerecognized as important methods for
gathering relevant ecological data for addressing attainment of biological integrity and
designated aquatic life uses®” EPA invited comment on thefollowing discussion and
documents that identified potential constraints on usgng these methods to determine
adverse environmental impact from the operation of cooling water intake structures. First,
biological assessment and criteria methods are still being developed for large rivers and
the Great Lakes, two large waterbody types where many cooling water intake structures
are located. Second, although biological assessment and criteria guidance has been
published by EPA for small streams and wadeable rivers, lakes and reservoirs, and
estuaries and coastal marine waters, many States and authorized Tribes have yet to apply
these criteriain large waterbodies where cooling water inteke structures will be located.
Most work to date by the States to use these methods was applied to small streams and
wadeable ri vers where relati vely few cool ing water intake structures are located. In

addition, although bioassessments and criteria are valuable for evaluating the biological

87 Davis, W.S. and T.P. Smon, eds 1995. Biological assessment and criteria: tools for water resource
planning & decision making. Lewis Publishers, Boca Raton, FL.
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condition of awaterbody, in complex situations where multiple stressors are present (e.g,
point source discharges, non-point source discharges, harvesting, runoff,
hydromodifications habitat |oss, cooling water intake structures, etc.), it is not wdl
understood how to identify all the different stressors affecting the biology in awaterbody
and how best to apportionthe relative contribution to the biological impairment of the
stressors from each source within awatershed. Thus, it isthe opinion of EPA that the
existing guidance for conducting biological assessments (particularly within large river
systems and the Great Lakes) and the quantity of biocriteria data compiled at the
State/Tribal level areinsufficient at thistimeto apply a biocriteria approach to evaluation
of cooling water intakes nationaly.

EPRI aso questioned the applicability of bioassessments for 316(b) analyses.
Specifically, EPRI developed a document that examined the suitability of multimetric
bioassessment for regulating cooling water intake structures under section 316(b) of the
CWA.® |Initsconclusion, EPRI stated that biocriteria are well suited for assessing
community-level effects, but are not designed as indices for measuring population-level
effects without additiond analyses; that assumptions about the structure and function of
ecosystems embedded in the biocriteriaapproach appear to conflict with current
understanding of ecasystems as dynamic, nonequilibrium systems structured on multiple

time and space scales; and that issues such assignificant uncertainty related to

8 EPRI. 2000. Evduation of biocriteria as a concept, approach, and tool for assessing impacts of
impingement and entrainment under 8 316(b) of the Clean Water Act. Report No. TR-114007, EPRI, Palo
Alto, CA.
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identification of reference conditions remain unresolved, particularly for large, open

systems such as estuaries and coastal marine waters.

e Non-Aqguatic Environmental Impacts

EPA invited comment in the proposal on whether adverse environmental impact
should be defined broady to consider non-aquatic adverse environmental impactsin
addition to aquatic impacts (65 FR 49075). EPA aso discussed the water quality and non-
water quality impects of cooling towers (both wet and dry) in the proposal (see65 FR
49075 and 65 FR 49081). Inthe NODA, EPA outlined its methodology for estimating
marginal increasesin air emissions from electric generating facilities due to the adoption
of wet or dry cooling towers (66 FR 28867).

Some commenters asserted that EPA failed to consider potential adverse
environmental impacts associated with evaporative cooling towers. One commenter stated
that evaporative cooling towers carry some potential for locdized impact apart from their
extraction of cooling water, because they may discharge bacterial slimes, fungi, and a
variety of organisms which colonize the tower but are not otherwise native to the local
ecosystem. Thecommenter added that such organisms can be suppressed by the use of
biocides that may be discharged with the effluent. In addition, the commenter claimed that
evaporative towers may concentrate nutrients such as phosphates and, when brackish or

marine water is used, discharge salt spray drift. Additionally, one commenter stated that
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although there is no express statutory support in section 316(b) for limiting consideration
to aquatic impacts (see 33 U.S.C. 1326(b)) they believe that the analysis of such impads
can be appropriate. Further, the commente encouraged EPA to consider non-aguatic
impacts which relate to cooling towers. Other commenters stated that Congress' mandate
for environmental impact is broader than the entrainment and impingement impacts upon
which EPA has focused inthe proposed regulation. The commenters urged EPA to
consider the following effects of the cooling tower technology: (1) increased air emission
due to the “energy penalty” exacted by closed-cycle cooling, or dry cooling; (2) noise; (3)
visible plumes that (a) are unaesthetic, and (b) contribute to increased fogging andicing on
nearby roadways; and (4) salt drift. The commentersadded further that of all the

technol ogies associated with cooling condenser water, once-through cooling is the only
technology tha is not associated with inareased air emissions. According to the
comments, the other cooling water technologies either directly emit contaminants into the
air and/or indirectly result in an increase of fuel use and air emissions due to the loss of
electrical generation capacity by the power used to operate thesetechnologies. The
comments stated that, in essence, the proposed regulations pre-determine that air and noise
impacts are more acoeptabl e than impacts to aguatic resources and water quality. The
comments added that the locations least likely to be able to comply with the requirements,
like those in urban aress, are also the most likely to have impared air quality. One
commenter maintained that for recirculated systems, cooling tower blowdown must be

stored in evaporation ponds or treated prior to discharge, resulting in potential for
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groundwater impacts and disturbance of terrestrial habitats. Additional commenters stated
that there could be unintended air pollution conseguences for manufacturers from the
316(b) rule due to adoption of cooling towers. The forest products industry projects an
increasein SO,, NO,, PM, and CO, emissions due to increased energy demand to run their
mills. Other commenters stated that EPA must ensure that new cooling water technologies
do not increase fossil fuel use by manufacturers.

Conversely, somecommenters stated that the primary environmental concern with
intake structures should be those focused on the aquatic environment. They added that
while non-aguatic concerns are valid and should be considered secondarily, the main effect
of these facilities isto the aquatic communitiesand the decision-making process should
reflect this priority. Further, one commenter recommended that the regulation, (and
probably more specifically theguidance), allow Staes, authorized Tribes, permitting
authorities, and facility operators to have sufficient flexibility to consider non-aquatic
impacts that may result from activities rd ated to the design, construction, location, and
operation of an intake structure and other alternative technologies identified as having a
harmful effect on air, lands, and other naural resources when making section 316(b)
decisions. One commenter claimed that alarge array of environmental laws and
regulations aready exist to address non-water environmental impacts. Some commenters
asserted that the potential for localized impact from wet cooling towe'sis relatively minor
given the substantial improvements in entrainment and impingement and the dimination

of thermal impact s associated with wet cooling as compared to once-through cooling.
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For the final rule, EPA presented estimates of marginal annual increasesin air
emissions associated with installing recirculating wet cooling towersin lieu of once-
through cooling systems. The Agency compared projected emissions under the rule to
projected emissions absent the rue. Because EPA projects that, regardless of the outcome
of therule (that is, absent the regulations) a majority of power plants would have
recirculating wet cooling towers and a minority would have once-through or dry cooling
systems, the number of in-scope facilities contributing to increased air emissionsis small.
Regardless, EPA estimates that the following annual air emissions increases will occur as
consequence of the rue: 2,560 tons of SO,, 1,200 tons of NO,, 485,900 tons of CO,, and
16 pounds of Hg. These increases represent a change of less than 0.02 percent of annual
emissions from power plantsin the United States. Air emissions for manufacturing
facilities projected within the scope of the rule are projected tonot increase. Thisisdueto
the fact that EPA projects manufacturers to uilize reuse and recycling of cooling water to
meet the flow reduction requirements in lieu of recirculating wet cooling towers. For the
other regulatory options analyzed for the final rule, EPA presented annual air emissions

estimates in Chapter 3 of the Technical Development Document.

To alarge degree, issues brought farth by commenters regarding non-aguatic
impacts of cooling towers were highly site-specific. For instance, in the cases where
visible plumes from evaporative cooling towers was a significant issuefor the public and
other stakeholders on the local level, alternative or additional technologies have been

adopted in response to stakeholder sentiment. The two-track regulatory framework
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adopted by EPA inthe final rule allows for this local, site-spedfic decision-making
process. In the case where facilities, or public stakeholders, determine that an dternative
technology toatraditional flow reducing type (such as recirculating wet cooling towers or
cooling ponds) is necessary, the two-track methodology provides the flexibility for an
equivalent aquatic environmental impact minimization to occur without producing a non-
aguatic impact.

In general, EPA has concluded that & a national level the primary impacts of this
rule will be aquatic in nature, and focus on impingement and entrainment affects.
Nevertheless, at alocal level, it is possiblethat air quality impacts, non-impingement and
entranment aquatic effects, or energy impacts coul d be significant and potenti dly justify a
different approach to regulating cooling water intake structures. Moreover, the cost
impact of the rule, unde certain local condtions, could be wholly disproportionate to
costs anticipated by EPA on anational level. EPA believesthat it is prudent to make an
alternative regulatory mechanism available to the permitting authority to address such
situations, and to be used at the permitting authority’ s discretion. EPA is sensitive to the
large resource burden which such flexibility could place on the pemitting authority, if this
mechanism were abused by permit applicants. Therefore, EPA isplacing the burden of
demonstration of the need to pursue such alternative regulatory limits entirely onthe
permit applicant.

In thisfinal rulefor new facilities, where EPA is concerned about certainty and

speed of permitting, EPA has selected impingement and entrainment asthe metric for
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performance. EPA has considered the non-impingement and entrainment environmental
impacts of the new fadlity rule and has found them to be acceptable on a national level.
EPA is currently developing proposed regul ations to establ ish the best technology
available for minimizing adverse environmental impact from intake structures associated
with existing facilities. The studies EPA has done of non-impingement and entrainment
impacts in the case of new facilities would not govern in that context. Accordingly, the
standard and procedures EPA develops for assessing adverse environmental impact from
intake structures at existing facilities may well be quite different, and nothing in this
rulemaking should preclude EPA from coming to the conclusion that a different approach

for regulating cooling water intake structures at existing fecilities is warranted.

3. Additional Information Indicating that Impingement and Entrainment May Be a

Non-Trivial Stress on a Waterbody

In addition to reviewing the merits of a population approach to assessing adverse
environmental impact, EPA considered information suggesting that impingement and
entrainment, in combination with other factors, may be a nontrivid stress on a waterbody.
EPA recognizes that coding water intake structures are not the only source of human-
induced stress on agquatic communities. These stresses include, but are not limited to,
nutrient loadings, toxics loadings, low dissolved oxygen content of wate's, sediment

loadings, stormwater runoff, and habitat loss. While recognizing that a nexus between a
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particular stressor and adverse environmentd impact may be difficult to establish with
certainty, the Agency identified methods for evaluating more generdly the stresseson
aquatic communities from human-induced perturbations other than fishing. Of particular
importance is the recognition that stressors thet cause or contributeto the loss of aquatic
organismsand habitat may inarementally impact theviability of aquaticresources. EPA
examined whether watersmeet their designated uses, whether fisheries are in stress, and
whether waters would have higher water qudity or better support their designated uses if
EPA established additional requirements for new cooling water intake structures. EPA
considered use of this type of information as one approach for evaluating adverse
environmental impact.

EPA prepared a memorandum (Dabolt, T. EPA. April 18,2001, revised July
2001. Memo to file Re: 316(b) analysis—rdationship of location to cooling water intake
structures to impaired waters) documenting that 99 percent of existing cooling water
intake structures at facilities that completed EPA’ s section 316(b) industry survey are
located within two miles of locations within waterbodies identified as impai red and listed
by a State as needing development of atotal maximum daily load (TMDL) to restore the
waterbody to itsdesignated use. All of the leading sources of waterbody impairment —
nutrients, siltation, metals, and pathogens — can affect aquatic life. In the 1998 National
Water Quality Inventory, inability to support aquatic life uses was one of the most
frequently cited water quality concerns.

EPA recognizes, however, that these data do not establish that cooling water intake
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structures are the cause of adverse environmental impact in any particular case and that
there may be ather reasons for the presence of impaired waters near coolingwater intake
structures, such as the frequent location of facilities with cooling water intake structures
near other potential sources of impairment (e.g., industrial point sources, urban
stormwater). Nonetheless, this analysis suggests that many cooling water intake structures
are sited within or adjacent to impaired waters, and that intakes potertially contributeto
existing stress on waterbodies and their resident biota.

EPA also summarized information from a number of sources indicating
overutilization of about 34 percent of the fishey stocks whoseknown status is tracked by
and under National Oceanic and Atmospheric Administration’s (NOAA) purview (54 out
of 160 stock groups) and which rely on tidal rivers, estuaries, and oceans for spawni ng,
nursery, or adult habitat. An additiond 45 stocks under NOAA purview are of unknown
status (about 22 percent of the fisheries managed by NOAA) because of incomplete
assessments. In addition, NOAA documents in anumber of their fishery management
plans that cooling water intake gructures, particularly once-through cooling waer sygems
that withdraw largevolumes of water, cause adverse environmentd impacts due to
significant impingement of juveniles and entrainment of eggs and larvae. EPA believes
that stress due to overutilization may be relevant to assessing cumulative impacts of

multiple stressors, including cooling water intake structures.

C. Location
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The proposed rule outlined a framework in whichintakes located in certain
sections of a waterbody woul d be subject to varying level s of restrictions. Specificaly,
intakes located within the broadly defined littoral zone or in especialy sensitive
waterbodies (estuaries and tidal rivers) would face additional restrictions on intake flows
and intake velocity. Intakes located outside these higher priority waters would be subject
to decreased levelsof regulation. See the proposed rule for adetailed discussion of the
framework set forth. (Section VI11.A.2., pages 49083 to 49085).

Numerous comments were received on the proposed requirements for location,
nearly al of which opposed the proposal. In the most general sense, many commenters
agreed with the concept of protecting waters that are more productive. However, most
commenters also argued that the proposed approach was scientifically and technicdly
flawed and would be extremely difficult toimplement. The comments can be divided into
several generic categories: importance of location for anintake, general comments on the
use of the littoral zone as aregulatory concept, and specific comments regarding the
littoral zone definitions far each waterbody type.

In the NODA, EPA further explored the issueof intake location by soliciting
comments on arevised definition of littoral zone and revised requirements for several
waterbody types including the Great L akes, and for waters not designated to support
aguatic life use.

Comments on the NODA geneally reiteraed issues raised in the comments on the

proposed rule. Commentersagreed that location is an important factor in assessing the
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impacts of cooling water intake structure, but that creating a regulatory framework to
specifically address locational issueswould be extremely difficult.

After reviewing theavailable data and comments regarding intake location, EPA
has elected not to vary requirementsfor new facilities onthe basis of whether acooling
water intake structure is located in one or another broad category of waterbody typeor in a
broadly defined zone of higher productivity or sensitivity within certan types of
waterbody. Instead, EPA has promulgaed technol ogy-based performancerequirements
for new facilities that defines best technology available for minimizing adverse
environmental impact in al waterbody types. This prescription for best technology
available for minimizing adverse environmental impact recognizes the site-specific nature
of biology and other locational factors by allowing the permit applicant in Track | to select
and implement certain design and construction technologies after areview of available
information on the site. Facilities that choose not to follow the specific technology-based
perf ormance requi rements in Track | may opt for Track Il and, after Ste-specific study,
seek to demonstrate equivalent protection of theaguatic resources in a given waterbody
from impingement and entrainment by using alternative technologes or approaches.

While EPA continues to believethat it could have esteblished different
requirements based on general information about the productivity of water bodies, EPA
decided for the new facility rule that introducing separate requirements for different water
bodies was unnecessary in light of the strong record support that thetrack | requirements

are technically available and economically practicable for new facilities and in light of the
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flexibility provided by Track Il where the applicant demonstrates that it can use different
technologies to reduce impacts to fish and shellfish to alevel comparable to the level that
would be achieved if they implemented Track | requirements at their site.

EPA did not vary the performance requirements based on waterbody type because
it found problems in defining and implementing alittoral zone approach (as discussed
below) and found that reducing impingement mortality and entrainment on fresh water
bodies to a comparablelevel asin estuariesand oceans to be technically feasible and

economically practicable.

1. Importance of Intake Location

Several commenters agreed with EPA that location is an important factor in
assessing the impact of a cooling water intake structure. One commenter added that
location is also criticd to the technical feasibility of the fecility, becausethe site
characteristics with respect to hydradogy, land area available, and other factors can greatly
influence the viability of afacility. Other commenters supparted the waterbody-specific
approach, but in the context that adverse environmental impact is a site-specific or even
species-specific phenomenon. Another commenter disagreed with the proposed
delineation of waterbody types, stating that adverseimpacts can be found & all waterbody
types and both inand outside the littoral zone Therefore, equd protection should be

afforded to all waters under the regulation. One commenter opposed the approach
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involving waterbody types, since defining distinct typesis difficult, and noted that a site-
specific approach would be more appropriate Another commenter argued that the
effectiveness of intake technologies varies by location, thereby supporting a site-specific
approach.

EPA agrees that locaion is an important factor in addressing cooling water intake
structure impacts, and, in Track |, pe'mit applicants must seled and implement certain
design and construction technol ogies after considering site-specific conditions. In Track
I1, permit applicants have complete flexibility to address site-specific conditions, provided
they can reduce impacts to fish and shellfish to alevel compaable to the level tha would

be achieved if they implemented Track | requirements at their site.

2. Genera Comments on theUse of the Littoral Zone Concept

Many commenters made general statements of opposition to the useof the concept
of littoral zone as part of the proposed rule, each for a variety of reasons. Most of the
comments expressed concern over one or more of the following issues. The proposed
definition and approachis too broad and untenable; the conditions used to define the
littoral zone can vary greatly onan annual basis; the pragposal is poorly supported by the
scientific literature and the proposal is apoor proxy for biological productivity and
ignores ecological complexity and site-specific conditions. In general, commenters

acknowledged that someareas of a waterbody are more sensitive to cooling water intake
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structure impacts but disagreed with EPA’ s approach for defining the concept. For
example, the term “area of high impact,” proposed in the NODA, represented an
improvement over the term “littoral zone,” but commenters noted that the proposed term
still lacked a clear definition. One commenter further noted that a site-specific approach
would allow for amorethorough analysis of awaterbody and account for these sensitive
areas. Another commenter argued that the approach was inappropriate, because EPA does
not have the authority to establish less restrictive requirements in some waterbodies.
EPA recognizes that most commenters, albeit for avariety of sometimes
conflicting reasons, do not support use of alittoral zone or similarly broad concept to
specify requirements for best technology available for minimizing adverse environmental
impact. EPA instead has adopted a two-track framework in which permit applicants can
fully address site-specific factorsin proposing what technologies or alternatives they will
use to reduce impingement and entrainment to levels readily achievable with use of low-

cost, widely usad technologies.

3. Specific Comments on the Definition or Applicability of the Littoral Zone

a Littora Zone-Oceans

Most commenters opposed the proposed definition and use for oceanic littoral

zones. Generally, commenters saw it as too broad, vague, and unsupported by sdentific
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literature, although one commenter did disagree with areduced level of protection for
oceanic waters. Some commenters noted that the entire continental shelf could be
interpreted as the littoral zone under the proposed definition. Other commenters disagreed
with the usage of salinity as a defining criterion, noting that many environmental factors
(e.g., seasonality, tides, weather) can influence the salinity levels and therefore ater the
geographic location of the littoral zone. One commenter added that some estuarine waters
could possibly beclassified as oceanic waters, thus reducingthe level of protection
required by the regulation. Commenters were also asked to comment on a proposed fixed
distance from shore asa definition of the littoral zone. Some commenters did support a
fixed distance (from 200 to 500 meters offshore) but most commenters opposed the
proposed definition, because of the need to recognize site-specific characteristics, such as
biological resources, areas of high productivity, and waterbody size and configuration, at
each facility. Many of the same comments opposing the fixed-distance approach are
echoed in the general comments about the inadequacy of the littoral zone approach noted
above.

For the reasons discussed above, EPA has adopted an aternative regulatory
structure and will not inthis rule set nationally defined areas within oceans where different
requirements apply for best technology available for minimizing adverse environmental

impact.

b. Littoral Zone—Freshwater Rivers
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Only afew of the comments received addressed freshwate rivers and streams, but
those few comments raisad concerns over the proposed definition of thelittoral zone. One
commenter noted that, generally, theflow, turbidity, and seasonality & a site can grealy
affect the vegetaion and light penetraion, thereby afecting the extent of the littoral zone.
This commenter also added that riverine intakes are often shoreline intakes and noted that
the definition would be difficult to apply to intakes because of hydrologic factors such as
meanders and shoreline construction techniques. Another commenter submitted additi onal
data and analysis supporting the concept that freshwater lekes and rivers areless
vulnerable to the effects of impingement and entrainment than other types of waterbodies.

Today’ sfina rule adopts a different regulatory framework—a two-track
approach—and does not st different requirements for best technology available for
minimizing adverse environmental impact for different parts of freshwater rivers. Instead,
under Track 11, an applicant may conduct site-specific studies and possibly determine that
adifferent cooling water intake structure location within the waterbody would reduce
impingement mortality and entrainment to alevel of reduction comparable to the level
achieved under Tradk | requirementsat alower cost. If so, the applicant is free to propose

an aternative location for itsintake in its pamit application.

C. Littoral Zone-L akes and Reservoirs

One commenter noted that site-specific factors must be considered when locating a
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cooling water intake structure. The commenter argued that it was not necessarily true that
intakes located in the littoral zone of lakes or reservoirs impact more species or species
having higher economic value compared tointakes sited offshore. The commenter also
stated that based

on its experience, the dominant species entrained and impinged within lake systems were
forage species (e.g., gizzard shad, dewife, smelt) regardless of intake location.

EPA agreesthat it isimportant to consider site-specific factors when identifying
the most appropriate location for a cooling water intake structure. As discussed above,
under a Track Il approach, an applicant may conduct site-specific studies to determine
where best to site its intake (inshore or offshore) aslong as it can be proven that the
chosen location would reduce the level of impingement mortality and entrainment of all
stages of fish and shellfish to a level of reduction comparable to the level the facility
would achieve under the Track I requirements. However, EPA does not agree that the
susceptible life history stages of |ake forage species (such as those listed by the
commenter) are as likely to be impinged or entrained at an offshore intake asan intake
located inshore. Basic life history information for many forage species documents that
spawning events and juvenile stages often occur in nearshore lake waters. As an example,
young-of-the-year gizzard shad form schools and are usually found close inshore within
shallow waters overlying
mud bottom (Dames & Moore, 1977). Similarly, although adult alewifes typically inhabit

deep, pelagic wates of landlocked lakes they migrateto harbors and nearshore waters to
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spawn in spring and early summer.

d. Littoral Zone-Estuaries and Tidal Rivers

Commenters were more divided in their comments on esuaries and tidal rivers.
Some commenters generdly supported the proposed definition of an estuary andthe
increased level of protection for these waters. Others noted tha the proposed definition
greatly oversimplified its ecological function, since not all areas within an estuary are
equally productive. Another commenter noted that the proposed rule applied the greaest
level of restrictions to the waterbody type with the greatest heterogeneity. Several
commenters expressed concern over the use of salinity as a ddineation tool, noting the
tendency for the 30 ppm gradient to move within the waterbody.

Based on facility size, EPA is setting the same performance-based technology
requirements for tidal rivers and estuariesas for all other waterbodies under Track | of the
final rule. To the extent that site-specific characteristics of aproposed facility location
make the Track | requirements more or less effective at reducing impingement and
entrainment, the facility choosing to pursue Track |1 will have a site-spedfic goal for

evaluating the efficacy of alternative technologiesand approaches.

4. Waters Not Designated to Support Aquatic Life Uses
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In the NODA, EPA requested comment on the issue of less stringent requirements
for facilities located on waterbodies that are not designated to support aquatic life. One
commenter supported |ess stringent requirements than proposed, requesting that facilities
located on waters not designated to support aquatic life be exempt from the 316(b)
regulations. This commenter also noted that such an exemption would not necessarily be
permanent, since Stateshave the authority to reclassify waters to again support aquatic
life. Another commenter did not support the proposed approach. A third commenter
argued that the CWA does not allow for exemptions from technol ogy-based requirements
on the basis of the designated use of the receiving waters. Some commenters submitted
specific examples of impaired waterbodies and listed nutrient enrichment as one of the
causes of impairment.

Today’s final rule does not establish less stringent requirements for waterbodies
not designated to support aquatic life use. However, to the extent that the lack of an
aquatic life use wouldresult in Track | requirements achieving limited reductionsin
impingement and entrainment at a site, a permit applicant willing to conduct site-specific
studies under Track Il might be able to demonstrate that alternative technologies or
approaches would reduce the level of impingement mortality and entrainment to a level of
reduction comparable to the level the facility would achieve if it met the Track I
requirements at that location. EPA addressed use impaiment and the stress that cooling

water intake structures may add to impaired waterbodies at VI. B. above.
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D. Flow and Volume

Under the proposed rule EPA proposed limitations on intake flow and volume for
new facilities that varied depending on the type of waterbody upon which thefacility isto
be located. Specificaly, intake flows at facilities whose cooling water intake structure
withdraws from freshwater lakes and riverswould be limited to the lower of five (5)
percent of the source water body mean annual flow or twenty-five (25) percent of the
7Q10. Facilities located on lakes and reservoirs would be limited to inteke flows that do
not disrupt alter the naural thermal stratification or turnover pattern (where present) of the
source water except in cases where the disruption is determined to bebeneficial to the
management of fisheries for fish and shellfish by any fishery management agency(ies).
Intakes in tidal rivers and estuaries would be limited to no more than one (1) percent of the
volume of the water caumn in the area centered about the opening of the intake, with a
diameter defined by the distance of one tidal excursion at the meanlow water level. The
additional requirement of intake flow commensuratewith that of a closed-cycle
recirculating cooling water system was proposed for intakes located in either estuaries and
tidal rivers or thelittoral zone of any waterbody.

EPA requested comment on each proposed limitation by waterbody type, unique
situations such as the Great Lakes, and theintroduction of more stringent flow
requirements for intakes in estuaries, tidal rivers, and littoral zones.

In general, commenters opposed the proposed flow and volume limitations. They
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argued that EPA did not present alink between intake flows and adverse impact, that the
limits are based on questionable grounds, and that EPA lacked the authority to enact such
limits, and against spedfic itemsin each proposed waterbody limitation.

On the basis of the supporting data presented in the proposed rule and the NODA,
Track | and Track 11 of today’s final rule maintain the proposed flow limitaions with some
changes. EPA believes the record contains ample evidence to support the proposition that
reducing flow and capacity reduces impingement and entrainment, one measure of adverse
environmental impact, and may reduce stress on higher levels of ecological structure
including population and communities. (See ,#2-029, 2-013L-R15 and 2-013J). EPA
also has determined that a capacity- and location-based limit on withdrawals in certan
waterbody types is an achievablerequirement that will have little or no impact onthe

location of cooling water intake structuresprojected to be built over the next 20 yeas.

1 Relation of Flow and Capacity to Impact

Several commenters disagreed with EPA’ s contention that a high intake flow
volume necessarily corresponds to highe rates of adverseenvironmental impact.
Commenters pointed to severa facilities with relatively high intake volumes that reported
no significant loss of aquatic life due to entrainment or impingement. The commenters
asserted that, colledively, these cooling systems showed no significant impact on the

recovery of impaired aquatic species or on the overall health of the aguatic population. By
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contrast, some commenters faulted EPA’ s proportional flow requirements for failing to
account for cumulative impacts in waterbodies that have been previously designated as
sengitive. Intheir view, such waters would suffer a disproportionate impact from high
intake volumes than would less sensitive waters. Relying heavily on a flow-based
requirement would ignore this potentially ecologically harmful effect.

Many commenters dso disagreed with the notion that flow-induced entrainment
automatically equates to adverse impadt. Commenters argued that any intakeflow would
likely result in some entrainment loss but tha this does not substantially harm the
biological community of the source water. To support this, commenters provided
examples that demonstrate healthy sport and commercial fishing populaionsin close
proximity to large power plants. Citing these examples, commenters argued that EPA’s
proposed best technology available requirements based on entrainment and impingement
are overly restrictive and cost prohibitive. Instead, commenters proposed basng the
316(b) requirements moreon the overall health and viability of the surrounding aquatic
environment than on rates of entrainment and impingement.

On the other hand, some commenters supported EPA’ sassertion that volume and
impact are directly proportional. One commenter provided statisticd evidence from
several cooling system studies that demonstrated higher rates of entrainment and
impingement when intake volumes were increasad.

Several commenters quesioned EPA’ s emphasis on reducing intake flow to

minimi ze impact whil eignoring other influentid factors, such as life hisory strategy,
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distribution throughout thewater column, and adgptations to external stresses, among
others, that can result in high entrainment and impingement mortality rates. The
commenters argued tha such factors can often be mitigated by structural design or
location modifications without incurring the expense associated with a reduction in the
overall volume of water withdrawn. Similarly, other commenters noted that EPA failed to
address technol ogies and design modifications that could achieve the desired
effect—reduction in entrainment and impingement losses-while still maintaining a high
rate of withdrawal.

EPA believes the record contains ample evidence to support the proposition that
reducing flow and capacity reduces impingement and entrainment, one measure of adverse
environmental impact, and may reduce stress on higher levels of ecological structure
including population and communities. (See DCN #2-029 in the record for thisrule
(compilation of swim speed data), which demonstrates the potential vulnerability of many
fish species to impingement. The documents DCN# 2-013L-R15 and 2-013J support the
proposition that flow is rdated to entrainment.) The widespread use of capacity-reduction
technology at almost all proposed new electric generating facilities and by a substantial
number of new manufacturers makes capacity reduction an appropriate component of best
technology available for minimizing adverse environmental impact at new facilities. EPA
disagrees with commenters that other factorsinfluential to impingement and entrainment
have been ignored. Both Track | and Track Il of the final rule alow for site-specific

evaluations in determining the appropriate technologies to be implemented. For example,

206



the Design and Construction Technology Proposal Plan required in Track | and the
Evaluation of Potential Cooling Water Intake Structure Effectsin Track |1 dlow for site
specific consideration of factors other than flow to minimize impacts from impingement
and entrainment. Cumulative impacts are addressed on a case-by-case basis by each

permitting authority.

2. Basis for Flow Proportional Limits

Numerous commenters rejected the justification for the flow requirement proposed
by EPA as being too vague and untenable. Specifically, commenters questioned the
proposed goal of a“99 percent level of protection” for aguatic communities and how it
relatesto levels of protectiveness in other water quality-based programs. Many
commenters believed both“99 percent” and “level of protection” were vague and called on
EPA to provide more explicit definitionsin the final rule. Other commenters questi oned
the gain in overall aquatic health that can be achieved by setting the requirement at such a
high level. Several commenters cited other federal programs and publications, such as the

Water Quality Standards Handbook, in support of their clam that EPA has no precedent

on which to base its proposed requirement. Other programs have demonstrated that a
lower target protection level is still adequately protective of the viability of the total
aquatic environment. Commenters noted that a high standard would increase compliance

costs significantly while producing no measurable improvement in theoverall health of the
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source waterbody and called on EPA to better justify its support of the proposed
requirement.

While EPA believes this final rule will significantly increase protection for aquatic
communities, the Agency has determined that the proportional flow requirements represent
limitations on capacity and location that aretechnically available and economicdly
practicable for theindustry as awhole. EPA examined the performance of existing
facilities based on data from the section 316(b) industry survey in terms of proportional
flow to determine what additional value could beused as a safeguard to protect againg
impingement and entrainment, especially in smaller waterbodies, where multiple intakes
are located on the same waterbody, o in waterbodies where the intake is
disproportionately large as compared to the source water body. As discussed in Section
V.B.1.c. above, EPA found most existing facilitiesmeet these requirements. EPA expects
that new facilities would have even more potential to plan ahead and select locations that
meet these requirements. EPA recognizes that some measure of judgment was involved in
establishing the specific numeric limits in theserequirements and that these requirements
are conservativein order to account for multiple intakes af fecting a waterbody. In
particular, the 1 percent value for estuaries reflects that thearea under influence of the
intake will move back and forth near the intake and withdrawing 1 percent of the volume
of water surrounding the intake twice a day over time would diminish the aquatic life
surrounding the intake. The 5 percent value mean annual flow reflects an estimate that

this would entrain approximately 5 percent of the river or stream’s organisms and a policy
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judgment that such a degree of entrainment reflects an inappropriately located facility.
Nevertheless, because they addressimportant operation Situati ons and appear to be highly
achievable for new facilities, EPA believesthey are appropriate to thisrule.

These requirements are expected to have littleor no impact on the locaion of
cooling water intake structures projected to be built over the next 20 years as new facilities
have the opportunity to choose sites that meet their specific design and cooling water

needs before construction begins

E. Velocity
1. Design Through-screen Velocity as a Standard Measure

Under the proposed rule, any intake located in a freshwater or tidal river, stream,
estuary, or ocean or within or near the littoral zone of a lake or reservoir would have to
meet a maximum intake velocity requirement: a design through-screen intake velocity of
0.5 feet per second (ft/s).

EPA requested comment on the appropriateness of design through-screen velocity
as a standard measure with 0.5 ft/s as the intake velocity, and the utility and
appropriateness of a nationally based velocity requirement for the 316(b) regulations.
Comments addressed these topics, as well as a range of other issues: problems with

biofouling, issues better addressed through a site-specific approach, applicability to

209



offshore oil and gas facilities, and applicability to existing facilities.

Generally, industry commenters thought the 0.5 ft/s requirement to be
overprotective and not supported by the scientific literature. On the other hand, states and
public interest groups commenters agreed with this requirement. Commenters also gave
examples of several situations in which the velocity requirement would be inappropriate.
Comments on the NODA generally reiterated issues raised in the comments on the
proposed rule.

Numerous commenters questioned the proposed intake velocity requirement on
several grounds. Many of the comments suggested that the proposed requirement is based
on limited scientific data and undocumented or unsupported government policies.
Commenters generally cited the age of the data used to support the requirement, the small
number of scientific studies upon which the requirement is based, and the unclear origins
of existing government policies that advocate using the 0.5 ft/s requirement. Other
commenters stated that the requirement is very conservative and still may not prevent
adverse environmental impact. A number of commenters pointed to other factors that
affect impingement and entrainment, such aslight, turbidity, temperature, and fish
behavior. Other commenters suggested alternative requirements, including 1.0 ft/s, an
allowable range of velocity from 0.5 ft/s to 1.0 ft/s, a species-specific velocity requirement
dependent on the species composition of nearby waters, and a case-by-case velocity limit.
Several other commenters further noted that anumber of existing facilities with intake

velocities exceeding 0.5 ft/s have been determined to be in compliance with 316(b) or to
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have minimal impacts to fish populations. Other commenters questioned the record
support for determining the safety factor used in deriving the proposed velocity
requirement. Some commenters supported the velocity requirement, with one commenter
noting that it is well-established as a protective requirement and is consistent with the
levels of protection required under other existing regulations.

Several commenters expressed concern over the use of design through-screen
velocity as the proposed requirement. Some pointed out that approach velocity has been
the accepted standard for measuring velodty and questioned the lack of justification for
proposing a different methodology. One commenter noted that a specific measure of
velocity may be better suited for the design of a particular intake (e.g., through-screen
velocity for awedgewire screen and sweeping velocity for an angled screen). Another
commenter opposed the use of design through-screen velocity, arguing that it isdifficult to
measure and does not represent the velocity that fish must detect in order to avoid
impingement. Others noted that a through-screen velocity of 0.5 ft/s would, by definition,
require an approach velocity of lessthan 0.5 ft/s. A commenter also questioned the
appropriateness of using through-screenvelocity, because intake screens can easily
become clogged or fouled, having a dramatic effect on velocity and water flows at and
through the screen. Other commenters supported the use of design through-screen
velocity, notingthat it has long been the industry and regulatory standard for measuring
intake velocity. Severa commenter s suggested methods for measuri ng approach veloci ty.

Finally, severa commenters drew comparisons with existing velocity requirements
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used by NMFS Northwest Region. Some of these comments requested that the proposed
requirement be fully consistent with the existing NMFS requirements. Others noted that
the proposed requirements are actually more stringent than the NMFS requirements when
compared using aflow vector analysis, contrary to the Agency’ s statement that the
proposed requirements were less stringent than NMFS requirements.

Given the compilation of supporting data presented in the proposed rule and the
NODA, Track I of today’s final rule maintains the proposed intake velocity requirement of
0.5 ft/s through-screen velocity. The 0.5 ft/s through-screen requirement is well supported
by existing literature on fish swim speeds and will also serve as an appropriately
protective measure. EPA believes a requirement that protects almost all fish and life
stages is particularly appropriate to provide a margin of safety when, as is common,
screens become occluded by debris during the operation of a facility and velocity increases
through the portions of a screen that remain open. EPA notes that more than 70 percent of
the manufacturing facilities and 60 percent of the electricity generating facilities builtin
the past 15 years have met this requirement and believes the requirement is an appropriate
component of best technology available for minimizing adverse environmental impact at
new facilities.

As documented by the data collected for the NODA, EPA believes the 0.5 ft/s
requirement is scientifically based, technically sound, protective of aquatic resources, and
technically available and economically practicable as demonstrated by the fact that it is

frequently achieved at recently built facilities. As discussed below, the requirement is
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well supported by existing literature on fish swim speeds and will also serve as an
appropriate protective measure, since the data suggest that a 0.5 ft/s intake velocity would
protect 96 percent of the tested fish. EPA notes that if the permit applicant does not want
to meet the specific Track I velocity requirement, the applicant can, under Track II,
conduct site-specific studies and seek to demonstrate comparable reduction of
impingement mortality and entrainment. This may allow facilities to install cooling water
intake structures with greater that 0.5 ft/s velocities if they can demonstrate that they
would have the same reduction of impingement and entrainment as Track I standards
which include the 0.5 ft/s limitation on velocity. Additionally, past permitting decisions
were made using the best judgment at the time of the decision. These permitting decisions
should not be interpreted to signify best technology available in future decisions.

The NODA presented further data on fish swim speeds. The velocity of water
entering a cooling water intake structure exerts a direct physical force against which fish
and other organisms must act to avoid impingement and entrainment. An analysis of
swim speed data demonstrates that many fish species are potentially unable to escape the
intake flow and avoiding being impinged. EPA received or collected data from EPRI (see
W-00-03 316(b) Comments 2.11), from a University of Washington study that supports
the current National Marine Fisheries Service velocity requirement for intake structures,
and from references included in comments from the Riverkeeper (see Turnpenny, 1988,
referenced in W-00-03 316(b) Comments 2.06; document found in DCN #2-028B in the

record for this rule). These data were compiled into a graph (Swim Speed Data, DCN #2-
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029 in the record of this rule). The data suggest that a 0.5 ft/s velocity would protect 96
percent of the tested fish.

In developing theintake velocity requirement, EPA assumed aflat screen with the
intake flow directly perpendicular to the face of the screen, because thisis atypical
arrangement for acooling water intakestructure. However, angled screens, such as those
described in the NMFS requirements, are used in some intake designs, and EPA does not
wish to discourage any intake designs. Under 8§ 125.84(e), the Director may require
additional controls (such as the NMFS requirements) to complement the protection
afforded by the velocity requirement. EPA aso devdoped the velocity requirement with a
highly protective intake velocity in mind, regardless of the intake configuration. Asa
result, EPA’ s requirements may be more stringent than existing requirements required by
NMFS or other agendes.

EPA recognizes that approach velocity has been a measurement technique for
intake velocity in the past. However, many recently constructed facilities have been
designed to meet through-screen intake velocity limitations. Additionally, EPA notes that
design through-screen velocity will be simpler to measureand therefore be easier to
implement on a national level for both regulators and facilities than approach velocity.
New facilities can bedesigned with consideration given to the through-screen velocity
requirement, and designs can be altered accordingly. Intake velocity will also be simpler
to measure, as facility engineerscan simply calaulate the intake velodty on the basis of

intake flow and the inteke screen area, as opposed to the more complex data gathering
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process involved in measuring approach velodties near an intake screen. EPA also
recogni zes that the goproach velocity will be less than 0.5 ft/s. The intake velocity
requirement is intended to be a highly protective requirement. Regardless of theintake
structure design or the presence of sufficient detection or avoidance cues, the intake
velocity is low enough to protect of a majority of fish species. For these reasons, the final
rule maintains the requirement to measure intake velocity on a design through-screen

basis.

2. Appropriateness of a National Velocity Requirement

Numerous comments were received regarding the appropriateness of a national-
scale requirement for intake velocity. Many commenters expressed concern that a national
requirement would be an unnecessary burden on facilities. Specifically, some commenters
noted that a site-specific framework for the 316(b) rule and velocity requirement would be
preferable, as it would best account for site-specific details, some of which may affect the
rates of impingement and entrainment. Other commenters questioned using a national
requirement; given the variability in environmental conditions and fish swim speeds, these
commenters said making a national approach is inappropriate to suitably cover the range
of organisms found in a given water body. Some commenters noted that the velocity
requirement might preclude the future use or implementation of some highly effective

technologies. One commenter noted that several studies have suggested little or no
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correlation between flow and impingement or entrainment; the commenter argued that,
therefore, a relationship between impingement or entrainment and intake velocity does not
exist.

As documented by the data collected for the NODA, the 0.5 ft/s requirement is
scientifically based, is protective of aquatic resources with a reasonable margin of safety,
and is met by many recently built facilities. EPA believes it is an appropriate component
of best technology available for minimizing adverse environmental impact at new
facilities. Permit applicants who wish to build a facility using higher intake velocities
have the option, under Track II, to conduct site-specific studies and seek to demonstrate
that their alternative will reduce impingement mortality and entrainment to a level of
reduction comparable to the level the facility would achieved if it met the Track I
requirements, including the velocity limit of 0.5 ft/s.

While EPA acknowledges that multiple factors may affect impingement and
entrainment at a given intake, EPA believes that there is ample evidence contained in the
record to support a correlation between velocity and/or flow and impingement and
entrainment. As stated in the preamble to the rule, intake velocity is one of the key factors
affecting the impingement of fish and other aquatic biota. The velocity of water entering a
cooling water intake structure exerts a direct physical force against which fish and other
organisms must act to avoid impingement and entrainment. The compilation of swim
speed data (DCN #2-029 in the record of the rule) demonstrates that many fish species are

potentially unable to escape the intake flow and avoid being impinged. The record also
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supports the proposition that flow is related to entrainment.*
Finally, EPA chose a national requirement in order to provide a consistent standard
for facilitating implementation given the technical availability and economic practicability

of the requirement.

3. Other Comments Concerning the Velocity Proposal

a. Biofouling at Intakes

Several commenters submitted that an intake velocity of 0.5 ft/s may lead to
increased difficulties with biofouling at facility intakes, especially at offshore oil and gas
extraction facilities. Another commenter noted that with an increase in biofouling
facilities would need to increase treatment efforts. Frequently, these efforts involve
adding chemical treatments to water flows and may have subsequent adverse impacts on
water quality. Another management strategy
noted by a commenter is to maintain sufficiently high intake velocities to preclude
colonization by fouling organisms. One commenter also expressed concem over the
implications of biofouling at fine mesh screens and the potential for these protective

technologies to become quickly fouled. One commenter supported the velocity

8 The documents DCN# 2-013L-R15 (Goodyear. 1977. Mathematical Methods to Evaluate Entrainment of
Aquatic Organisms by Power Plants.) and DCN# 2-013J (EPRI. 1999. Catalog of Assessment Methods for
Evaluating the Effects of Power Plant O perations on A quatic Organisms.) in the record of the rule both
support this premise.
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requirement, noting that commercially available alloys have been shown to be highly
effective in repelling biofouling organisms.

EPA recognizes that maintaining sufficiently high intake velocities is one possible
solution for minimizing settlement by biofouling organisms. However, further research by
the Agency suggests that this is not the most effective technique. Often, intake velocities
are designed to be as low as possible to reduce the impingement and entrainment of
aquatic organisms. Additionally, the intake systems of many facilities are unprepared to
support such high intake velocities and would possibly require modifications in order to
maintain such velocities. An analysis of facility survey data at existing facilities suggested
that only 33 (3.4 percent) of 978 surveyed facilities have intake velocities of sufficient
magnitude (greater than 5 ft/s) to inhibit biofouling. Fortunately, a variety of viable
alternative technologies and management strategies for dealing with biofouling are
available. Examples of these options include the use of construction materials that inhibit
attachment of organisms, mechancial cleaning, and chemical and/or heat treatments.
While no one strategy has been shown to be universally applicable, there are certainly
affordable and implementable options. Maintaining a high intake velocity has not been
shown to be the most effective way to control biofouling, since other methods have been
shown to be more effective at a lower cost, especially in the context of new facilities. A
facility that has yet to be constructed can integrate biofouling control technologies into its

design and minimize the impacts of biofouling on normal operations.
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b. Concerns Better Addressed by a Site-Specific Approach

Several commenters raised other concerns about the proposed velocity
requirement, pointing to a variety of issues that they argue could be more easily addressed
on a site-specific level. Some commenters noted that intakes located on large or fast-
moving waterbodies may have difficulty maintaining the proposed intake velocity. For
example, an intake located in a river moving at 3.0 ft/s may be unable to maintain a
constant 0.5 ft/s intake velocity because of the ambient flow. As for the biota near the
intake, the commenters submitted that these organisms have adapted to a higher-velocity
environment and do not necessarily require protection under a velocity requirement. Other
commenters noted that the direction of flow near an intake can have a substantial effect on
the intake velocity and detection by fish. For example, the intake velocity at an intake
subject to tidal movements or a longshore current may be affected. Another commenter
expressed concern that the intake velocity is meaningful only if measured where the screen
is the first component of the cooling water intake structure encountered by an organism,
such as with a wedgewire screen. Intake canals, trash racks, and other cooling water
intake structure components pose a threat by potentially entrapping fish that are unable to
locate an escape route. One commenter noted that experimental technologies, such as
strobe lights, sound, or intake velocities greater than 0.5 ft/s (up to 10 ft/s for some
technologies) may not be developed because of the restrictions on intakes. One

commenter observed that a reduction in intake velocity may also reduce the amount of
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cooling water taken in by a facility. The commenter observed that reducing the cooling
capacity of the cooling system may adversely affect facility safety and efficiency.

For faster-moving waterbodies and in other situations where a permit applicant
may wish to use a higher intake velocity, facilities may opt to follow Track II and seek to
demonstrate that reductions in impingement mortality and entrainment would be
comparable to the level achieved with the Track I requirements. Given the data EPA has
seen on the protective nature of the 0.5 ft/s requirement (see DCN #2-028 in the Docket
for the rule), EPA does not foresee a significant issue regarding entrapping fish and will
continue in Track I to specify design through-screen velocity as the measure for
determining compliance with the velocity requirement. EPA also notes that facilities
wishing to employ developmental technologies may follow Track II and demonstrate a
comparable level of protection.

For new facilities, EPA does not anticipate that cooling system safety for nuclear-
fueled facilities will be an issue because any requirements can be addressed through
facility design. New facilities have the opportunity to address and mitigate safety and
efficiency issues during the design of the facilities. The fact that 79 percent of power
generating plants and 46 percent of manufacturing facilities built within the last five years
meet the Track I velocity requirement demonstrates that facilities designed in accordance
with this requirement can incorporate any necessary features to ensure proper functioning

of the cooling system.

220



F. Dry Cooling

In the proposed rule EPA requested comment on regulatory alternatives based
wholly or in part on a zero-intake flow (or nearly zero, extremely low-flow) requirement
commensurate with levels achievable through the use of dry cooling systems. See, 65 FR
49080-49081. EPA rejected dry cooling as best technology for minimizing adverse
environmental impact for the reasons discussed in Section V.C above.

Some commenters, citing several examples, responded that dry cooling systems
must be the best technology available for minimizing adverse environmental impact
because they reduce intake volume and the killing of aquatic organisms to extremely low
levels. These comments claim that dry cooling is an available and demonstrated
technology. They focus on several demonstrated cases of dry cooling and discuss its use
for a range of fuel sources, ownership categories, climates, and electric generating
capacity. The comments claim that dry cooling technology in the United States has been
growing rapidly since the early 1980s and represents approximately 27 percent of new
capacity since 1985. Additionally, commenters in favor of the dry cooling alternative
state, on the basis of recent construction trends, that the best technology available for the
New England region is dry cooling systems. The commenters provide examples of 15
steam electric stations currently operating, under construction, or recently approved for
construction using dry cooling in New England. These projects range in capacity from 24

MW to 1500 MW, with an average capacity of 480 MW and a total capacity of 7200 MW.

221



Commenters supporting the dry cooling alternative claim that the technology frees the
industry user groups from unnecessarily restrictive requirements to site facilities adjacent
to or short distances from waterbodies or other sources of cooling water and eliminates
discharges (of both thermal pollution and water conditioning chemicals) to these
waterbodies. This freedom from water dependency, the comments assert, allows new
power plants to locate in close proximity to the end users of electricity, thereby decreasing
energy loss due to transmission, and to use alternative sources of water such as treated
wastewater effluents, municipal supplies, and groundwater. EPA rejected dry cooling for
the reasons discussed at V.C above.

Some commenters asserted that dry cooling systems are not necessary for
minimizing adverse environmental impact nor do they qualify as the best technology
available. They assert that dry systems are not considered to be a viable, cost-effective
design choice unless there are unique circumstances and conditions associated with either
the site or the market climate for the project. The comments recommend that adoption of
dry cooling systems be left to the permittee’s judgment and not be a uniform requirement.
The physical space requirements, the commenters assert, severely limit the siting options
available to new facilities. They oppose the imposition of dry cooling in southern
climates, where, they claim, there is an abundance of high volume surface water available
for cooling. Additionally, the commenters claim that dry cooling has not been shown
necessary for minimizing adverse environmental impact. They also contest claims made

by other commenters on the proposal that dry cooling has been demonstrated for a variety
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of climates and generating capacities. These commenters counter claims made by other
commenters on the proposal that dry cooling is a demonstrated technology for large-size
power plants. EPA has rejected dry cooling as best technology available for the reasons
discussed at V.C above.

Other commenters discuss dry cooling technologies at manufacturing facilities.
The commenters challenge the viability of dry cooling systems in manufacturing facilities
that cool process fluids to ambient levels (e.g., below 100 degrees F) or do not condense
steam. They claim that the dual use of process and cooling water prevents the application
of dry cooling. EPA agrees that dry cooling technologies for manufacturing cooling
waters pose engineering feasibility problems. EPA rejects dry cooling as a basis for a
national requirement for new manufacturing facilities (as discussed in Section V.C above)
but points to several demonstrated cases of dry cooling for cogeneration plants at or
adjacent to manufacturing facilities as encouragement for cogenerating plants to consider
the technology on a site-specific basis.

The cost of dry cooling systems is discussed in a variety of comments. Generally,
all commenters discuss elevated capital and operating and maintenance (O&M) costs in
comparison with similar capacity recirculating wet cooling towers. An analysis of
modeled new combined-cycle plants in five regions of the United States was submitted
with one comment. This analysis estimated that capital and total O&M costs for dry
cooling systems exceed those for wet cooling systems by greater than 75 percent,

regionally and nationally. Other commenters generically assert that the capital and
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operating costs of the technology significantly exceed those of recirculating wet cooling
towers of comparable capacity. Even commenters in favor of dry cooling as the best
technology available acknowledge that the cost of a dry cooling system can be as much as
three times that of a comparable wet cooling system. However, these commenters also
contest that the cost of the technology is clearly not wholly disproportionate to the
environmental benefit gained. These commenters in favor of dry cooling as the best
technology available claim that the capital cost and O&M costs of air-cooled structures at
combined-cycle electric generating plants represent a small fraction, only 2 to 3 percent
(using EPA’s proposal cost estimates), of the estimated annual revenues for those
facilities. These commenters state that because newer combined-cycle plants need cooling
only for the steam portion of their cycle (only about one-third of their total capacity), they
can be cooled with a much smaller dry cooling system than a comparably sized,
steam-only generating plant. Thus, these commenters claim, the increased cost for dry
cooling is considerably smaller than it would have otherwise been for conventional all-
steam plants. These commenters add that they believe the costs of installing dry cooling
as the best technology available at a fraction of a cent per kilowatt hour, would not be felt
or even noticed by consumers. EPA discusses the costs of dry cooling extensively in

Chapter 4 of the Technical Development Document. EPA agrees with commenters that

elevated costs of the technology as compared with other cooling technologies pose a
significant implementation problem for new facilities. Specifically, as discussed in

Section V.C above, the compliance costs of dry cooling based requirements would result
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in annualized compliance cost of greater than 4 percent of revenues for all 83 electricity
generators, and of greater than 10% of revenue for 12 of the 83 generators.

The performance of dry cooling systems is addressed in many comments. Some
comments point to lower performance than wet cooling systems and greater sensitivity to
climatic conditions as being crucial for evaluating the efficacy of the technology. These
comments claim that depending on climatic conditions, certain locations in the country
will have a higher probability of incurring energy penalties. These commenters cite
performance drawbacks to dry cooling systems due to operation at elevated turbine
backpressures or reductions in energy production in locations with high daily or seasonal
dry-bulb temperatures. One commenter provided results from a modeling exercise
simulating energy inefficiency impacts at dry cooling facilities in a variety of climatic
conditions. The results from the commenter’s analysis showed summer peak performance
shortfalls (i.e., peak energy penalties) of greater than 30 percent for dry cooling facilities.
Additionally, the commenters estimate that the energy penalty would vary considerably
throughout the United States because of climactic conditions. Conversely, some
commenters claim that the energy penalty from some dry cooling facilities in some areas
is equivalent to that calculated by New York State officials for the Athens Generating
Company facility, where they estimated a 1.4 to 1.9 percent reduction in overall plant
electrical generating capacity as a consequence of using a dry cooling system versus a

hybrid wet-dry system.” The commenters add that, in their view, energy conservation

9 State of New Y ork, Department of Environmental Conservation. 1999. Initial post hearing brief, Athens
Generating Company, L.P. Caseno. 97-F-1563.
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measures can more than offset any potential minor loss of efficiency from dry cooling.
The commenters claim that the building of modern generating facilities provides
significant efficiency gains that dwarf any potential loss due to the cooling system design.
These commenters claim that transmission losses exceed the energy penalty associated
with the dry cooling system; further, they assert that because dry cooling makes it
possible to locate away from major bodies of waer and closer to energy users, afacility
can be more than compensated for the energy penalty. Finally, thecommenters state that a
1 to 2 percent loss for the sake of greaer protection of water resources is comparable to
other efficiency penalties EPA requiresof the electric industry for reductionsin NO, and
SO, emissions. The performance penalties of dry cooling systemsplay asignificant rolein
EPA’s decision to reject dry cooling as the best technology available. See Section V.C
above for further discussion.

Hybrid wet and dry cooling systems are addressed inseveral comments. One
commenter contends that the viability of hybrid systems for large-scale cooling operations
(e.g., at apower plant with capacity greater than 500 MW) is uncertain. The commenter
identifies site-specific performance advantages of hybrid systems over dry cooling, noting
that the most common type of hybrid system is designed to eliminate visible plumes from
wet cooling towers. These comments additionally claim that hybrid plume abatement
systems are not water-conserving systems and that their costsare greater than wet cooling
tower systems. EPA considers hybrid cooling systems not to be adequately demonstrated

for power plants of the size projected to be within the scope of therule. As such, EPA has
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not adopted the technology as a componert of the best technology available requirements
of today’srule However, EPA recognizes that there is distina potential for the use of
hybrid cooling systems, especidly in cases where plume abatement is concerned.

Some commenters claim that air emissions from electricity generation would
increase because of energy penalties from dry cooling systems These commenters stae
that an energy penalty creates a need for replacement power, which must be met by even
more new generating capacity resulting in an increased potential for environmental
impacts (such asincreased air emissions). The comments add further that estimating those
emissions would project the costs of power production and the mix of generaing
capacities (e.g., coal-fired, nuclear) available at the time of anticipated demand. Other
commenters take the view that increased air emissions due to dry cooling systemsare not a
concern. EPA is concerned about the degree to which dry cooling- based requirements
would increase air emissions associated with electricity generation. In the cases where
performance penalties are high (i.e., in hot climates or during hot climatic periods), the
increasesin air emissons due to the potential adoption of dry cooling-based requirements
are of concemn to the Agency. Thisissueis further discussedin Section V.C inthe context
of EPA’srejection of dry cooling.

For the final rule EPA concludes that dry cooling systemsare not the best
technology available for minimizing environmental impact. EPA recognizes that dry
cooling systemscan achieve significant reductions in theimpingement and entrainment of

aguatic organisms compared with other cooling systems, especially once-through systems.
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Additionally, EPA adknowledges that the technology has been demonstrated as aviable
cooling alternativefor certan power plant applications under certain circumstances EPA
notes, however, that few of the plants constructed with the technology have been built with
cooling systems of a size comparable to what would be required at several of the planned
coal-fired systems EPA projects within the scope of the rule. The dry cooling technology
presents flexibility to power plants, espedally those of smdl size, those locating inarid
regions, and those with water scarcity issues, or those wishingto avoid NPDES permitting
issues. However, the technology presents several clear disadvantages that prohibit its
adoption as a minimum national requirement or as aminimum requirement for
subcategories of facilities. Although EPA recognizes that the technology — by using
extremely low-levd or no cooling water intake — reduces impingement and entrainment of
organismsto dramaticdly low levels, EPA interprets the use of the word “minimize” in
CWA section 316(b) to give EPA discretion to consider technol ogies that reduce but do
not completely eliminate impingement and entrainment as meeting the requirements of
section 316(b) the CWA.

A minimum national requirement based on dry cooling systemswould result in
annualized compliance cost of greater than 4 percent of revenues for all 83 electrcity
generators, and of greater than 10% of revenue for 12 of the 83 generators. Because the
technology can cause inefficiendes in operation during peak summer periods andin hot
climates, adoption as a minimum national requirement would also impose unfair

competitive disadvantage for facilities locating in hot climates, more so than a traditiona
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recirculating wet cooling tower or once-through cooling system. For the subcategory of
facilitiesin cool climatic regions of the United States, adoption of arequirement based on
dry cooling for these facilities woud also impose unfair competitive restrictions. The
competitive disadvantages relate primarily to the capital and operating costs of the dry
cooling system. Additionally, adoption of requirements based on dry cooling for a
subcategory of facilities with a cgpacity under aparticular level or by fuel type would pose
similar competitive disadvantages for those facilities. EPA’s record demonstrates that dry
cooling systemsgenerally cost as much as three times more to install and construct than a
comparable wet cooling system. Dry cooling system O&M costs range from less than or
comparableto those far wet systems to two or more times higher. In addition, dry systems
generaly impose an energy penalty as compared with wet cooling systems. EPA estimates
the annual average energy penalty to be 3 percent over arecirculating wet cooling tower
system.

Further, EPA considers the degree of energy inefficiency associated with dry
cooling to be counter to the performance of athe best technology available candidate
technology. EPA’srecord shows an annual average energy penalty for dry cooling of
approximately 3 percent relative to redrculating wet coolingtowers. This energy penalty
represents the typical performance of adry cooling system in northern climates, extended
to the rest of the national climates. However, the peak summer performance is expected to
decrease significantly in certain hot climates. EPA estimates that, for a newly constructed

and designed facility, the peak summer shortfall could exceed the annual penalty by an
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additional 3 percent. Thisvalue could increase significantly as the facility ages; it hinges
on regular and thorough maintenance.

EPA concludes that the ar emissions increases from power plants due to adoption
of arequirement based on dry coolingwould be counter to the performance of abest
technology available candidate technology. Changes in energy consumption associated
with dry coolingwould result in changed fuel consumption and therefore could result in
greater air emissions from power plants using dry cooling than would occur if theplants
used wet cooling. EPA estimates that the average annual air emissions for the power
plants in scope of the final rule with a dry cooling alternativefor CO, NOx, SO2, and Hg
emissions would be greater than if the plants used wet cooling. See Section VI.B.2.e. See

Chapter 3 in the Technical Development Document for more information on EPA’ s air

emissions analysis.

G. | mplementation-Baseline Biological Characterization

In the proposed regulations, the Agency proposed that all fadlities perform a
source water baselinebiological characterization to establish aninitial baseline for
evaluating potential impact from the cooling water intake structure before the start of
operation. The study required that information be collected over a 1-year peiod. This
information was needed to determine the kinds, numbers, life stages, and duration of

aguatic organisms in the vicinity of thecooling water intakestructure. The Director would
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use the findings of thestudy to evaluate the efficacy of the location, flow, and velocity
requirements and to define the need for design and construction technologies. The
regulations would have also required facilities to conduct impingement monitoring over a
24-hour period once pe month and entrainment monitoring over a 24-hour period no less
than biweekly during the period of peak reproduction and larval abundance. Afte two
years, the pemitting agency would be allowed to reduce the frequency of impingement
and entrainment monitoring. EPA’s July 2000 information collection request estimated
costs for the Source Water Baseline Biological Characterization at an average of $32,000.
Monitoring was estimated at approximately $38,000 annually for entrainment and $13,000
annually for impingement. The NODA provided updated costs for both the source water

baseline characterization and post operationd monitoring.

1. Need for the Source Water Baseline Biologcal Characterization

Numerous commenters from both the States and the industry agreed that the source
water baseline biologcal characterizationwas reasonable to deermine the condition of the
aguatic system. Other commenters questioned the need for a 1-year study that would
provide information of limited utility because of the variation that natural populations
exhibit from year to year. Some commenters were concerned that the baseline year may
not be representative of the average characteristics of the organisms and that comparing

subsequent monitoring with the baseline may provide erroneous conclusions.
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Some commenters expressed their concern that therequirement to perform the
baseline biological dharacterization would dday issuance of an NPDES permit and that the
time required to develop the study in cooperation with and with approval from the
permitting authority would increase the development time by 3 to 6 months. They
estimated that the time to perform the study would be approxi mately 18 to 21 months. In
particular, the eledric utility industry stated that theadditional time may result in
construction delays that would threaten theavailability or price structure of electricity in
certain aress.

In addition, some commenters stated that there may be no need for a study if highly
protective technology such as closed-cycle cooling is proposed to be used by the permittee,
especialy if the facility islocated on alargewaterbody.

Some commenters suggested that the studies berequired only if alternative
requirements were requested and not if the strict technol ogy-based requirements are
adopted. One commenter questioned the need for reeval uating the baseline biological
characterization for the next permit term.

In response to these comments, EPA has modified the baseline biological
characterization requirements in the rule to allow for the use of existing data, both for the
initial permit issuance and reissuance. Intoday’sfinal rule, Track | specifies highly
protective technol ogy-based performance requirements and doesnot require a permit
applicant to conduct monitoring prior to submitting an application. The applicant must

gather existing information on the site and select design and construction technologies that
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will minimize impingement and entrainment and maximize impingement survival. Under
Track 11, the applicant must condud a considerably more rigorous study if he or she seeks
to demonstrate that altematives to the Track | requirements will reduce the level of

impingement mortality and entrainment to a level of reduction comparable to the level the

facility would achieve if it met the Track I requirements at a site.

2. Cost of Source Water Baseline Biological Characterization

Numerous commenters stated not only that the proposed sample collection was
time consuming but also that the analysis and identification of thesamples of aquatic
insects and ichthyoplankton were extremely labor intensive. Some commenters suggested
that the studies be required only if alternative requirementswere requested and not if the
strict technol ogy-based requirements were adopted.

Numerous commenters stated that existing qualitativeinformation is already
available on aguatic ecies at many sites located on major waterbodies. At these sites,
little additional informationwould be provided by an additional year of sampling in the
vicinity of aproposed cooling water intake structure. These commenters would like the
Agency to prepare additional guidance as to when existing information would be
appropriate. Another commenter questioned the acceptability of existing information that
is more than 5 years old, because of changes in water quality, speciescomposition, and

other variables.
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One commenter stated that the study should be tailored to the needs of the site.
The commenter stated that some static or controlled environments might require aless
rigorous study, while more complex and changing environments might require a more
rigorous study to fully charecterize the site. Other commenters stated that the
requirements in the regul ation were ambiguous.

Commenters were concerned that the costs estimated for the proposed rule, at an
average of $32,000, were unrealistically low and that amore reasonable estimae might be
$100,000. Some commenters stated that the estimate for a proper charadterization study
would be 10 times the orignal estimate. One commenter stated that the $32,000 may be
low even for a paper study, stating that a simple study with the barest scope of work would
cost in excess of $50,000 while impingement and entrainment monitoring would cost
approximately $100,000-$150,000 per year.

Some commenters stated tha the costs EPA estimated were too low in light of the
accuracy that would be needed to determine whether significant adverse environmental
impact exists and whether further mitigative measures or technologiesmust be used and
that the characterization will aso serve as the benchmark against which future
performance is measured. One commenter stated that the accuracy needed would require
stratified sampling.

Some commenters stated that the costs presented in the NODA for post-operational
monitoring were still toolow. They stated that at a minimum multi-sped es assessments

for decisionmaking would cost approximately $50,000.
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EPA believes that the post-operational monitoring cost is accurate. This cost was
developed to reflect the extent of the monitoring required, which is noticeably less than
previous 316(b) monitoring requirements. It islikely that the commenter is referring to
these previous monitoring requirements when making comments as to the cost of these
efforts. For example, previous studies may have required extensiveimpingement and
entrainment monitoring and detailed taxonomic studies. The post operational monitoring
required by thisrule is expected to beless burdensome, requiring only monthly surveys for
impingement and entrainment and possibly species identification. Thislevel of effort is
considerably less than the monitoring conducted under previous section 316(b) studies and

istherefore less codly.

3. I mpingement and Entrainment Monitoring

Some commenters requested that impingement and entrainment monitoring not be
required if the strict technology-based requirements were adopted by afacility. They
thought that installing the technology should be adequate to show compliance and to
demonstrate that the objectives of section 316(b) had been met. Other commenters
suggested that postoperational monitoring be implemented on a site-by-site basis where
there is evidence that unanticipated potential impacts could occur or where habitat
restoration has restored aquatic populations.

EPA disagrees with commenters who advocate noimpingement and entrainment
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monitoring during the permit for permittees who opt to meet the Track | requirements.
The Track | requirements for design through-screen velocity and for sdecting and
installing design and construction technologies that minimize impingement mortality and
entrainment require the permittee to install and operate technologies that require periodic
maintenance and operation in a prescribed manner. Periodic monitoringis appropriate.
The permit director also must determine for each permit renewa whether additional design
and construction technologies are necessary, and impingement and entrainment monitoring

will provide information needed for this determination. See 125.89(a)(2).

H. Cost

1 Consideration of Facility Level Costs

EPA received comments on the proposal regarding its facility level cost estimates
for the proposed requirements and a number of the regulatory alternatives. The issues
addressed by commenters covered a range of topics, which EPA summarizes below.

Some commenters claim that EPA has not considered or addressed al
environmental costs and impacts of the regulatory alternatives. The commenters state that
EPA has not considered the operating efficiency losses of wet and dry cooling tower
systems. They claim that both auxiliary power requirements and performance penalties

may result in reductions in capacity and in the quantity of energy to end-users. The
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commenters state that replacing this power from other higher-cost sources will result in
social costs for which EPA has not accounted. As aresult of performance penalties,
according to the commenters, the quantity of fuel required to generate the same quantity of
energy increases. They add that recirculating cooling towers may result in the following
additional environmental impacts, for which EPA hasnot accounted: visibility impacts
from recirculating cooling towers, local climate change from wet cooling tower plumes,
wildlife losses (e.g., birds colliding with towers), fish losses due toloss of heated aguatic
plumes to over-wintering habitats, increased ar emissions from sourcesreplacing lost
power, and increased impediments to waterway navigation due to icing in northern
regions.

EPA initialy responded by providing information in the NODA regarding this
subject and outlined its intent to account for some additional costsin the find rule (66 FR
28866 and 28867). The cost estimates for the final rule include consideration of
performance penalties and other environmentd issues highlighted by the commenters.
The final rule accounts for the “energy penalty’ for facilities that are projected to instal
recirculaing wet cooling tower systemsin lieu of once-through cooling systems. EPA
estimated marginal performance penalties, the costs to replace thelost power due to these
penalties, and the increased air emissions of the penalties. Additionally, visibility impacts
from cooling towers, local climate change from wet cooling tower plumes, wildlife losses
(e.g., birds collidingwith towers), fish losses due to loss of heated aguatic plumes to

support over-wintering habitats, and increased impediments to waterway navigation due to
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icing in northern regions are considered local impacts that can be addressed through the
use of Track 11 or, in some cases, through design modifications of the recirculating wet
cooling tower. EPA hasprovided costs for plume abatement (2 percent of the number of
cooling towers) to address cooling tower emissions and considers the other impacts to be
negligible and best addressed on a site-specific basis.

Some commenters criticize EPA’ s approach to estimating capital and operaing
costs of recirculating wet cooling towers. The commenters claim that EPA has
significantly underestimated the costsof arecirculatingwet cooling tower by considering
only the cost of the cooling tower without the additional cost of other necessary cooling
system equipment such as wiring, foundations, noise attenuation treatment, the cost of
construction and other equipment. They daim also that EPA’ s estimates understate
makeup water costs for wet cooling towers. The commenters add that EPA’ s cost
multipliers for reciraulating wet cooling towers are questionableand not consistent with a
number of engineering texts. With respect to O& M costs, they question EPA’ s estimates
for economies of scale. For dry cooling towers, the commenters object to EPA’s
methodology of making a direct cost comparison between dry cooling systems and wet
cooling systems. They claim tha EPA’ s approach for estimating capital and O& M costs
for dry coolingtowers is flawed because it relies on cooling water flow as thecost basis.
In addition, they state that EPA does not provide cost equations or curves for dry cooling
systems. One commenter claims that winterization costs of dry cooling systemswere not

considered by EPA and that EPA therefore has underestimated the system’ s costs.
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EPA fully documented the bases for recirculating wet cooling tower cost estimates
in the NODA (66 FR 22866 and 22867). EPA disagrees with many of the comments
regarding flawsin estimating capital and operating costs for cooling towers. The

Technical Development Document and comment response document discuss EPA’s

costing estimates and consideration of the variety of issues asserted by commenters, such
as documentation of equipment costs, foundations, noise attenuation, and the cost of
construction. EPA has a9 considered the comments regarding makeup water costs. The
estimates of costs for thisrule refl ect arealistic and accurate basis for mak eup water usage
in wet cooling towers. These issues are discussed further in Chapter 2 of the Technical

Development Document. With respect to EPA’s estimates of O&M economies of scale,

EPA revised its estimates based on comments received and further andysis. EPA
conducted athorough review of its data and the public comments. Although the
comments did not persuasivey describe errors in EPA’s economiesof scale estimates,
they did prompt EPA to reconsider the concept. EPA’s further research revealed that there
are economies of scde associated with certain components of O& M, but that use of
economies of scale for total O& M costs would not be appropriate. Assuch, EPA’s
estimates for operation and maintenance costsfor wet cooling towers have been refined to

reflect no economies of scale. See Chapter 2 of the Technical Development Document for

further discussion.
In the NODA, EPA induded further documentation to support its estimates of the

costs of dry cooling systems (bath for capital and O&M components). Despite the
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comments received expressing concern over the methodology employed by EPA to
estimate the costs, EPA continues to view its empiricd models as robust, accurate, and
well suited for the purposes of the final rule. EPA acknowledges that basing cost curves
for dry cooling systems on cooling flow is unconventional. However, the model is based
on empirical data and eccurately edimates the costs of dry cooling systems Regarding the
subject of winterization, EPA’s costs inherently include this technological aspect asitisan
incorporated design feature in modern dry cooling systems upon which the empirical

models are correlated. See Chapter 4 of the Technical Development Document for further

information regar ding EPA’ s costi ng methodology for dry cooling.

One commenter questions EPA’s estimates regarding the “ design approach value”
used in plant cooling systems. The commenter recommends that EPA adopt an approach
value of 8°F instead of 10°F. The commenter claims that EPA has understated the size of
the cooling towers withits approach value estimate. EPA provided significant
documentation in the NODA regarding its estimates of cooling system design approach
values. Specifically, data demonstrate that a 10 degree design approach for awet cooling

tower is acceptable industry practice. Chapter 3 of the Technical Devel opment Document

discusses this subject further and presents EPA’ s supporting data.

Comments from manufacturers express concern over potential energy losses due to
abandoning the use of waste heat for process water heating. They expressed concern that
the proposed rule would discourage the practice of process and cooling water reuse. The

commenters assert that if these potential energy loss costs were added to the other costs of
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the proposed rule, that the total cost could be substantially higher, possibly by severa
million dollars. Thus, the commenters state, the proposed rule could pose asignificant and
perhaps insurmountable hurdle for construction of new manufacturing facilities. EPA
considered these comments and is adopting a definition of cooling water for the final rule
(see 8 125.83) that addresses these concerns. At 8 125.86(b)(1)(ii), EPA aso specifies that
the amount of water withdrawn for cooling purposes that is reused or recycled in
subsequent industrial processes is equivalent to closed-cycle recirculating cooling water
for the purposes of meeting the Track | capacity-reduction, requirements at § 125.84(b)(1).
However, the amount of cooling water that isnot reused or recycled must be minimized..
Therefore, the commenters' concerns that costs could be substantially higher, possbly by
several million dollars have been addressed in the final rule.

Further, some commenters claim that EPA has not considered the costs of a
sufficient number of regulatory dternatives or alternative technologies. EPA included, in

Section V111 of this preamble and the Economic Analysis(Chapter 10), cost information

on the range of regulatory alternatives considered for the final rule.

One commenter on the NODA described the costs associated with potentid delays
in permit approvals. Thecommenter stated that should permitting delays extend the
construction period, the associated costs would accumulate at a monthly rate associated
with the finance costs associated with down-payments on equipment, the lost income from
sales of electricity, and the cost of purchasing replacement power. For regulatory

alternatives that have projected permitting delay, EPA has incorporated the commenter’s
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suggestion to the extent possible. For the find rule, EPA is basing theregulatory option
on atwo-track compliance option that, under the*fast track,” hasno associated delay in
permitting. In addition, EPA has not accounted for cost savingsof the rule over the
current, resourceintensive, case-by-case regulatory approach. Inthat sense, the final rule
overestimates compliance costs.

Another commenter to the NODA provided a case-study example for converting
the Indian Point Units2 and 3 to closed-cycle cooling water systems or dry cooling
systems. The results show a small cost impaa for closed-cycle cooling water systems and
amodest cost impact for dry cooling, according to the commenter. In terms of the cost for
producing power, theincremental cost for the installation and use of a closed-cycle
cooling water system, according to the commenter’s analysisis 0.01 to 0.03 cents per
kWh. The commenter’s analysis shows incremental costs for the installation and use of a
hybrid cooling system between 0.14 and 0.19 cents per kWh and 0.21 to 0.27 cents per
kWh for dry cooling. EPA evaluated the case-study analysis presented by the commenter
for thisretrofit situation and finds the costs to be relatively applicable (as the costing
analysis was based on EPA’ s proposal cost estimates, EPA notes that some costing
methodology revisions are not refleced in the commenter’ s analysis). EPA disagrees with
several cost-related estimates made in the commenter’ s analysis, and therefore determines
that the cost impacts of dry cooling technologies on the price of electricity is somewhat
understated. See regponse to comment document for further discussion of this case-study

and ysisand EPA’stechnica review of the study.
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2. Need For More Compl ete Assessment

A number of industry respondents criticized the economic analysis supporting the
rule arguing that it has underestimated the cost of the proposal. Several comments noted
that the technology cost, along with the baseline biological characterization, has been
underestimated. A few comments asserted that EPA has not considered additional
alternatives in selecting the preferred option to comply with requirements of the Executive
Order 12866. Industry commenters noted that EPA has not selected the best technol ogy
available on a cost-benefit basis. Commenters aso noted that the environmental cost of

the technologies has not been reflected in the Economic Analysis EPA recognizes that it

selected best technology available for minimizing adverse environmental impact on the
basis of what it determined to be an economically practicablecost for the industry as a
whole. EPA did this by considering the cost of the rule as compared with the revenue of a
facility, aswdl as the cost comparedto the overall construdion costs for a new fecility.
This approach is analogous to the economic achievability analyses it conducts for other
technology-based rules under sections 301 and 306 of the CWA which use very similar
language to section 316(b) and to which section 316(b) refers, and is consistent with the
legislative history of section 316(b) of the CWA. At the same time, the record does
contain analysis of the costs for a number of the regulatory alternatives considered under
therule.

After reviewing these comments, EPA has revised the Economic Analysis As
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discussed in the NODA, EPA has gathered additional cost information to veify its cost
estimates. It has collected additional information on benefit or the efficacy of the
technologies used in the costing exercise. EPA has used more recent forecasts to estimate
the number of electric generation facilities. The energy penalty associated with certain
technology options, which was not included in the economic analysis for the proposal, has
been included in the final economic analysis. EPA considered the costs for a number of

alternatives to the requirementsin today’ s final rule.

3. Accuracy of the Estimates

A number of commenters questioned the accuracy of the cost estimates. One
commenter (Electric Power Supply Association) stated that EPA’ s edimates of the cost of
the rule are based on several critical and arguable assumptions (1) the rate of new facility
development in the coming years, (2) the proportion of new facilities that would employ
cooling water intake structures, (3) the costs of adopting one technology versus ancther,
and (4) the cost of sdentific and engineering studies. The comhined effect of these
assumptions, it is claimed, isthat EPA underestimated the cost of the rule by as much as
one-hundred-fold. Another commenter claimed that the cost of the rule would be more
than five times higher than the EPA’ s estimates. The Utility Water Act Group (UWAG)
estimated the cost of installing a cooling tower alone at $6,366.7 millionfor recirculating

wet cooling towers and $11,245.3 million for dry cooling, assuming 100 percent of the
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combined-cyclefacilities would be required to install towers.

EPA considers these estimates to be unreasonable After careful review of
comments received and additional analyses, EPA estimates the annualized compliance
cost of the final ruleto be $47.7 million. This cost estimate includes a revised forecast for
new electric generation capacity, a revised technology baseline for regulated facilities, a
revised estimate of thenumber of regulated manufacturing fadlities, and inclusion of costs
for a comprehensive demonstration study in Track 1.  The example costs presented by
UWAG were, as described by the commenter, not directly comparable to EPA’ s cog
estimates. The commenter included a significant equipment cost in its andysis— that of
the steam condenser — that clearly is not applicable to the incremental costs of thisrule, as
al new facilities wouldinstall a steam condenser regardless of thisrule. In addition,
several estimates for design variables differ from those used by EPA and significantly bias
the capital and operaion and maintenance costs upward. EPA analyzes and discusses the

UWAG example for costs in theresponse to comment document..

4. Energy Supply

Some industry respondents, including the Utility Water Act Group, argued that the
section 316(b) proposal would be a significant threat to the national energy supply, would
prohibit location of new power plants in most places, and would serve as a barrier to entry

in the electric generation market. EPA disagrees with these assertions based on the siting
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impact analysis discussed at Section V.B 2., therelatively low cost of therule asa
proportion of revenues(as discussed in SectionV111), and the energy impact analysis
described in Section X .J.

Some of the commenters stated or implied that the cost of the rule would have a
significant impact on meeting growth in energy demand. EPA disagrees with this
assertion because the compliance cost of thefinal rule is an insignificant component of not
only new facility revenue but al so the construction cost of anew plant. Thus, the cost of
theruleistoo small to affect the electric generation market. Thecost of the final ruleis so
low primarily because 93 percent of the projected new in-scope combined-cycle facilities,
which are responsiblefor most of the new electric generation capacity, have already
planned to install recirculating wet coolingtowers in the baseline. Therefore, they will
incur, in addition to permit application cost, only a cost associated with selecting and
implementing a design and construction technology such as awedgewire screen or afish
return system onatraveling screen. In addition, esimates show that most new in-scope
coal facilities also plan to install cooling towers independently of thisrule. Thus, therule
requirements will not have any significant effect on the energy supply. Had EPA chosen
dry cooling technology as the best technology available for minimizing adverse
environmental impact, theenergy impact would have been significant (i.e., upwards of
0.51 percent reduction (1,904 MW) of the projected new generating capacity).

Commenters asserted that the requirements of therule could adversely affect the

reliability of the electric power system, potentially increasing the risk of brownouts or
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blackouts or a curtailment of load provided to aparticular user. EPA disagrees with this
assertion. While Track | requirements (for facilities with intake flows equal to or greater
than10 MGD) to reduce capacity commensurate with the use of a closed-cycle,
recirculating cooling system and to select and install design and construction technologies
would result in an additional use of electric power at a power plant not already planning to
use these technol ogies, the magnitude of theelectric use compared with total electric
supply at the naional level is negligble (approximately 0.03 percent (100 MW) of
projected new capacity). Only four coal-fired and five combined-cycle plants are
projected to install recirculating wet cooling towers because of the rule. Moreover, the
magnitude of electricity requiredin the operation of design and construction technologies,
such as afish return system, isvery small. Finally, future facilities are not necessarily
required to install cooling towers; under Track Il they have an option to conduct site-
specific studies and seek to demonstrate that other technologies will reduce impacts to fish
and shellfish to alevel comparable to the level that would be achieved at their site with the
Track | requirements for intake capecity and velocity. Thus, the eficiency issue
associated with the recirculating wet cooling towers, raised in some comments,
overemphasizes the effect on the power supply at the national level. Similarly, EPA does
not believe that other requirements of the rule, such as the velocity limit and proportional
flow requirements, will adversely affect efficiency at power plants. TheTrack | velocity
requirements of the rue can be met by design changes induding enlarging the opening of

the cooling water intake structure and screens without reducing the flow and hence
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without influencing the cooling efficiency. The proportional flow limitsin the rule would
also be largely met by power plants without any discernible impact on their efficiency or
net energy supply. Asdiscussed in section V.B.1.c. above, EPA found that most existing
facilities meet these requirements. The proportional limitation can be met during design
by siting on an alternative waterbody or by choosing alternative technologes, for example.
Additionally, see Section V.B.1. for adiscussion of proportional flow limits.

Commenters expressed concern that the regulatory requirements would result in
delaysin the construction of the new power plants, thus affecting the power supply and
electricity prices. However, under Track | in the final rule, facilities can build a power
plant without any required pre-permit monitoring.

Some industry commenters asserted that the requirements of the rule could be a
hindrance to cogeneration. EPA disagrees with this conclusion. Contrary to the assation,
Track | in the final rule provides incentives for cogeneration because it conside's reuse of
cooling water as process water and viceversa as equivalent to recirculation. Thus, a
cogeneration facility can reusecooling water as process water or viceversaand eliminate
the need to install arecirculating wet cooling tower to save cods or reduce the size of any

tower needed to meet the Track | intake capacity requirement.

5. Forecast for New Utility and Nonutility Electric Generators

Most comments on the forecast of new utility and nonutility electric generators
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claimed that EPA underestimated the number of new generators in scope of the proposed
section 316(b) new facility rule. Commenters cited several reasons for the alleged
underestimate: (1) theuse of an incompl ete, outdated, or biased datebase as the basis of
the estimate; (2) an underestimation of thenumber of facilities that will operate a CWIS;
(3) an underestimation dof the size of new fadlities; and (4) the use of new capacity
forecasts that are based on conservative assumptions regarding anticipated growth in
demand for electricity. Two commenters claimed that the underestimation may be five-
fold. Commenters also suggested that EPA underestimated the intake flow of regulated (in
scope) facilities and the number of new generators that will use aonce-through cooling
system. One commenter claimed that the proposed section 316(b) new facility rulewould
cause additional delaysin bringing new electricity supply on line.

EPA used the most current and complete data avalable at the time to develop the
projected number of new electric generators. To address the above comments, EPA
updated and expanded its research as new datahave become available. In support of the
final section 316(b) new facility rule EPA used the February 2001 version of the
NEWGen database. Compared to the January 2000 NEWGen database used for proposal,
the newer version contains more than twice the number of new projects (941 compared to
466). EPA researched more than three times as many greenfield combined-cycle facilities
(320 compared to 94) and obtained cooling water source information on almost four times
the number of facilities (199 compared to 56). While EPA recognizes thefast pace of

changes in the eledricity generation industry, EPA believes that the substantial increasein
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the number of greenfield electric generators analyzed will address concerns commenters
had voiced. In addition, the much larger number of facilitiesidentified as being in scope
of the final section 316(b) new facility rule (57 compared to seven) will provide amore
robust and representdive basis for estimating the characteristics(including size and
cooling system type) and costs of new greenfield generaors. Finaly, EPA isusing the
Department of Energy’s (DOE) updaed Annual Energy Outlook 2001 as the basisfor its
total new capacity forecast. The 2001 Outlook is based on higher economic growth (inthe
reference case, 3.0 percent) and electricity demand (in the reference case, 1.8 percent)
compared to the Annual Energy Outlook 2000 (2.2 percent and 1.4 percent, respedively).
It should be noted that, for both the proposed and the final section 316(b) new facility rule,
EPA’s projection of new electric generators is based on forecasts made by the DOE’s

Energy Information Administration (E1A), not forecasts made by EPA.

6. Forecast for New Manufacturers

EPA received few comments on the number of new manufacturers estimated for
the proposed rule. Onemain concern was that the proposed regulaions could adversely
impact offshore and coastal oil and gas drilling operations. At proposal, EPA had not
considered or projected impacts on thisindustrid category. Among other concems, these
commenters stated that: (1) offshore and coastal oil and gas drilling facilities have much

more limited technology options for addressing any adverse environmental impact of
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cooling water intake than land-based facilities; (2) under current regulations (40 CFR
435.11), existing mobile oil and gas extraction facilities are considered new sources when
they operate on new development wells and could be required to perform costly retrofitsin
order to comply with the 0.5 fps velocity requirement if they become subject to the
proposed requirements for cooling water intake structures at new facilities; and (3) higher
cooling water intakevelocities are necessary in marinewaters to control biofouling of
cooling water intake structures.

EPA also received comments suggesting that certain industry segments should be
exempted from the final section 316(b) new facility rule. One commenter claimed that
EPA intended to exclude thewood products segment of the forest products industry from
the proposed section 316(b) new facility rule because the proposal analysis dd not
explicitly analyze this segment. This commenter suggested this segment should be
exempted because facilities generally use little water. Another commenter claimed that
EPA has overestimated the number of new greenfield chemical facilities. This commenter
stated that the actual number of new chemical facilitiesis very low and that therefore,
according to OMB guidelines, regulation of that industry segment is not justified.

In response to these industry comments, EPA will propose and teke final action on
regulations for new offshore and coastal oil and gas facilities, as defined at 40 CFR 435.10
and 40 CFR 435.40, in the Phase |11 section 316(b) rule. EPA is deferring regulation of
these facilities due to the unigue engineering, cost, and economic issues associated with

offshore and coastal drilling rigs, ships, and platforms. EPA will not categorically exempt
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new facilities in those land-based industry segments from the final section 316(b) new
facility rulefor any of thereasons suggested by commenters. EPA analyzed those
industries that are most likely to experience adverse industry-level economic effects, based
on their large-volumecooling water use. Any facility that meets the in-scope requirements
set forth in 8 125.81 will have to comply withthe rule, irrespective of the number of in
scope facilities in that segment, the industry s general coolingwater characteristics, or
whether the industry segment was explicitly analyzed in theproposal analysis. Should
facilitiesin these other industrial categories face compliance costs wholly disproportionate
to those EPA considered and found to be economicdly practicablein today’ s economic

analysis, they can seek alternative requirements in acocordance with the provisions at 8

125.85.
L Benefits
1. Cooling Water Intake Structure Impact Analysis Component of the Benefits

Analysis for the Proposed Section 316(b) New Sources Rule

Comments related to EPA’s cooling water intake structure impact analysis in
Chapter 11 of the new sources EEA were received from two industry commenters. The
comments focused on four main topics: (1) potential population-level consequences of

impingement and entrainment, (2) potential compensatory responses of fish populations to
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mortality of early life stages, (3) potential impingement and entrainment survival, and (4)
species and habitats that may be particularly sensitive to cooling water intake structure
impacts.

Both commenters argued that EPA should have evaluated the impingement and
entrainment numbers presented in Chapter 11 of the EEA in relation to the total population
of affected species, and one commenter commissioned a fisheries scientist to conduct such
an analysis. EPA believes that a population-level analysis of the data presented in Chapter
11 is inappropriate for several reasons. First, as stated by EPA in its presentation of the
data in Chapter 11, the purpose of the data compilation was to provide information on the
relative magnitude of impingement and entrainment, not to evaluate potential secondary
effects on the affected populations. Thus, EPA did not attempt to assemble the other types
of data that the commenter noted would be required to evaluate potential effects of these
losses on the populations of affected species. Such data include survival rates of early life
stages, growth rates, reproductive rates, population size at the time of impingement and
entrainment, and potential carrying capacity of the population in the surrounding
waterbody. EPA notes that in most cases the studies that EPA examined did not provide
such data.

EPA also notes that the data uncertainties and potential biases associated with the

impingement and entrainment data presented in Chapter 11 of the Economic Analysis

(discussed by EPA in Section 11.2) should be taken into account in any analysis of the

data, including evaluation of potential population-level effects. As EPA noted in Chapter
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11, there is insufficient information in many of the source documents to determine how
impingement and entrainment estimates may have been influenced by choices of which
species to study, differences in collection and analytical methods among studies or across
years, or changes in a facility over time. EPA is concerned that the consequences of such
data uncertainties and biases are even greater for population-level analyses than they are
for an analysis of individuals. As EPA noted, the data are not a statistical sample;
therefore, “the data should be viewed only as general indicators of the potential range of
impingement and entrainment losses.” As one of the commenters acknowledges, “EPA’s
estimates were used primarily to understand the relative proportion of different species
impinged and entrained.”

Both commenters argued that analyses involving long-term predictions of fish
populations must include estimates of potential density-dependence (compensation).
Again, EPA wishes to emphasize that the data presented in Chapter 11 were not intended
for a population-level analysis and are not suitable for such an evaluation. Thus, the
argument that compensation must be considered is irelevant in the context of EPA’s EEA.

One of commenters argued that the annual impingement and entrainment rates
summarized by EPA do not equate to harm or losses of organisms, because many
organisms survive impingement and entrainment. While some organisms may survive
impingement and entrainment, the reliability of estimated entrainment mortality rates has

been questioned because of various measurement uncertainties and sources of potential
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bias.”’ Even if the results of existing studies are accepted, the data indicate that under
normal operating conditions entrainment mortality can be quite high for many species.
Depending on temperature conditions within the intake and the life stage involved, studies
of Hudson River species found that entrainment mortality ranged from 93 to 100 percent
for bay anchovy, 0 to 64 percent for Atlantic tomcod, 57 to 92 percent for herrings , 41 to
55 percent for white perch, and 18 to 55 percent for striped bass.”” A recent industry-
sponsored review of 36 entrainment survival studies found that anchovies and herrings
have the highest entrainment mortality, generally in excess of 75 percent.”

The two commenters disagreed with EPA’s conclusion that the littoral zone is a
more sensitive area. EPA is no longer including consideration of the littoral zone in its
final rule. See discussion in Section VI.C.

One commenter objected that EPA did not provide the original worksheets used by

EPA to compile the impingement and entrainment data provided in Chapter 11 of the

o Boreman, J., L. W. Barnthouse, D. S. Vaughan, C. P. Goodyear, S. W. Christensen, K. D. Kumar,B. L.
Kirk, and W. Van Winkle. 1982. The Impact of Entrainment and | mpingement on Fish Populationsin the
Hudson River Estuary: Volume I, Entrainment Impact Estimates for Six Fish Populations Inhabiting the
Hudson River Estuary. Prepared for the U.S. Nuclear Regulatory Commission, Office of Nuclear
Regulatory Research by the Oak RidgeNational Laboratory. ORNL/NUREG/TM-385/V 1.

92 Boreman, J., L. W. Barnthouse, D. S. Vaughan, C. P. Goodyear, S. W. Christensen, K. D. Kumar, B. L.
Kirk, and W. Van Winkle. 1982. The Impact of Entrainment and | mpingement on Fish Populationsin the
Hudson River Estuary: Volume I, Entrainment Impact Estimates for Six Fish Populations Inhabiting the
Hudson River Estuary. Prepared for the U.S. Nuclear Regulatory Commission, Office of Nuclear

Regul atory Research by the Oak Ridge Naional Laboratory. ORNL/NUREG/TM-385/V 1

% Electric Power Research Institute Review of Entrainment Survival Studies 1970-2000. Prepared by EA
Engineering Science & Technology. December 2000.
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EEA, arguing that this would have facilitated an independent analysis by making it easier
to “quickly identify the studies used.” However, EPA notes that all data sources are
provided in footnotes to the tables and full citations are provided in the references section
at the end of Chapter 11. The methods used to compile and summarize these data are
provided in Section 11.2 of the chapter, along with a discussion of data uncertainties and
potential biases.

Another technical issue raised by this commenter concerned the waterbody
classification of two of the facilities in EPA’s impingement and entrainment tables. For
the waterbody classifications, EPA relied on the industry’s 1995 Utility Data Institute
database because results from EPA’s section 316(b) industry survey were not yet
available. This database indicated “river” for the waterbody type on which the intakes of
Hudson River facilities are located. EPA agrees with the commenter that this is
misleading, since the portion of the Hudson River where the intakes are located is a tidal
river. For analysis supporting today’s final rule, facility categorization for all facilities is
based on the plant’s response to the question on waterbody type in the Agency’s section
316(b) industry survey administered for the existing facility rule. EPA has revised its data
tables to place data from studies on Hudson River facilities under the “estuary and tidal
river” classification. Similarly, EPA agrees with the commenter that although the intake
of the Monroe plant is on the Raisin River, the facility is more appropriately classified as a
Great Lakes facility because of the fish species involved. EPA has therefore revised its

tables so that impingement and entrainment data for this facility are now included with
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data for the Great Lakes. However, as noted above, the final rule does not distinguish
among waterbody types, so such classifications do not have a direct effect on the final

regulations.

2. Responses to Comments on the Economic Valuation Components of the Benefits

Analysis for the Proposed Section 316(b) New Sources Rule

The comments on the new sources benefits analysis (economic component) were
all fairly generic in their statements and fairly consistent in their arguments. The main
thrust throughout most of the relevant comments was to point out that the Agency had not
developed a quantitative benefits analysis and, as such, it had failed to conform to its own
guidance and the requirements of Executive Order 12866. Some comments noted that the
benefits analysis did not generate relevant quantitative information that could be used to
facilitate an informative comparison of benefits and costs, and several comments
encouraged EPA to complete its benefits analysis. Industry comments have also
repeatedly pointed out that the Agency should perform a site-specific benefits analysis. In
addition, several of the comments addressed aspects of how a benefits analysis should be
performed. Specifically, comments described (1) what the steps of benefits analysis need
to be (identify, quantify, and then value benefits), (2) the use of best practices in applying
“benefits transfer” techniques for developing plausible monetary values to apply, and (3)

the need to properly consider baseline conditions.
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As clearly noted and acknowledged in Chapter 11 of the EEA, “EPA was unable to
conduct a detailed, quantitative analysis of the proposed rule because much of the
information needed to quantify and value potential reductions in impingement and
entrainment at new facilities was unavailable” (EEA, p. 11-1). The chapter then proceeds
to detail the types of information that would be required to do the analysis for new sources
(the chapter also offers some examples using available data to illustrate potential benefits
based on site-specific studies of some existing facilities.)

The comments received are accurate in the sense that they point out what the
Agency acknowledges at the outset, namely, that a quantitative benefits analysis was not
feasible for the proposed rule for new facilities. The comments received, however, do not
offer data or methods that would enable the Agency to overcome these constraints. In
fact, a main thrust of industry's comments has been that the Agency is required to do a
site-specific benefits analysis, given the site-specific nature of a benefits analysis.

Because the gaps still exist in the types of information required to conduct a more
comprehensive benefits analysis, the Agency has been unable to appreciably expand upon
the economic portions of its benefits analysis for today’s final rule. However, EPA is
developing a more comprehensive assessment of benefits for its upcoming rulemaking for
existing facilities, because some of the key data limitations can be more readily overcome
when baseline conditions for the facilities and the impacted aquatic ecosystems can be
identified and studied (these perspectives are not available for new sources with unknown

locations).
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Finally, EPA notes that the Agency’s Guidelines for Preparing Economic Analysis
are, as the title states, “guidelines” and not strict requirements. Consistent with these
guidelines and standard professional best practices, it is the Agency’s intent to develop
economic analyses that are as complete and reliable as is feasible for its rulemakings.
However, it is neither required nor prudent for EPA to develop empirical estimates of
benefits where data limitations or other critical constraints preclude doing so in a credible

and reliable manner.

3. Comments on the Relevance and Estimation of Nonuse Values

Two comments were received that questioned the applicability of nonuse benefits
to the section 316(b) rulemaking and critiqued EPA’s discussion of how such nonuse
values might be estimated based on existing literature.

These comments point out that the issue of nonuse values (also known in some
literature as “passive use” values) has sometimes been controversial, which the Agency
recognizes. Further, the comments accurately note that there are limited methods available
for measuring nonuse values, and that the accuracy of these methods can be debated
because there are no observable market transactions or other ways to infer values by using
the revealed preferences of the American people.

EPA recognizes that challenges associated with the estimation of nonuse values

have been widely discussed in the economics literature as well as in the context of
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regulatory analysis and damage case litigation. However, consistent with the broadly
accepted view in the economics profession, the Agency believes that nonuse values are
likely to exist and apply for many (if not all) of the beneficial ecological outcomes that
stem from EPA regulatory actions, including enhancements to aquatic systems as can be
anticipated from the proposed section 316(b) rulemaking. There is no convincing
evidence to suggest that nonuse values strictly apply to only a small set of environmental
resources or only to irreversible changes in the condition of those resources. Further, even
if nonuse values were thought to apply only under limited circumstances, the proposed
section 316(b) rule is likely to have beneficial impacts on species and resources of concern
(e.g., threatened or endangered fish species) and thereby meet even a narrowly defined
applicability test.

EPA agrees with the comments in terms of recognizing that there are no clear
preference methods available for estimating nonuse values. Nonetheless, there are a
number of stated preference methods that can be and have been successfully applied to
develop credible estimates of nonuse values. Research using some of the early
applications of the contingent valuation method (CVM, which is one type of stated
preference method that has been applied by economists for nonuse value estimation)
indicated that nonuse estimates derived from inadequately designed CVM survey
instruments may not be wholly reliable. Nonetheless, the body of research on stated
preferences that has evolved over the past several years provides a broadening array of

tools and methodological refinements that overcome many of the limitations inherent in
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some of the earlier applications of contingent valuation methods. EPA believes that well-
designed, fully tested, and properly implemented stated preference approaches can provide
useful and credible measures of nonuse values.

EPA would like to engage in a large-scale primary research effort to develop and
apply state-of-the-art stated preference methods to the issue of estimating nonuse values
for the ecological outcomes anticipated from section 316(b) regulatory options. However,
the Agency lacks the budgetary resources, time, and appropriate authorities to pursue such
research. Accordingly, the EEA discusses the viable alternative approach. Chapter 11
presents two types of benefits transfer approaches that the Agency has relied upon in past
regulatory analyses and describes the findings of studies used in these exercises. While no
estimates of nonuse benefits are made in the EEA, the discussion provided by the Agency
establishes the appropriate concepts, approaches, and caveats that would be associated
with the benefits transfer approach that would need to be used if the Agency were to

develop such estimates.

|—

Engineering and Economic Analysis Limitations

Some commenters argued that the industry profiles presented in the proposed rule
were inaccurate. One commenter noted that, in particular, the pulp and paper industry has
changed substantially since the early 1990's, the time period upon which EPA industry

profile assumptions are based.
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EPA’s economic analysis is based on the forecasts for new facilities. To the extent
that forecasts are uncertain, the estimates for costs are uncertain. The economic analysis is
based on the 20-year forecast, while the life of the facility is assumed to be 30 years for
annualizing costs. Facility life spans could differ from the 30-year life span, and as a
result the annualized cost to these facilities could also differ. To estimate the number of
new facilities for the chemical sector, EPA assumed, on the basis of comments that the
estimate of 50 percent used at proposal was too high, that 25 percent of growth in product
demand would be met from the new facilities. However, data were not readily available to
verify this assumption. As a sensitivity analysis, EPA also calculated costs by assuming
that 37.5 percent of the growth in new capacity in the chemicals sectors would occur at
new facilities. In addition, for manufacturing facilities, EPA used the growth rates
projected for three to five years to forecast growth over the 20-year time period.

In estimating costs, EPA assumed that new manufacturing facilities that would
become operational over the 20-year period would be uniformly distributed over time.
Actual growth could differ from this predicted pattern. The economic analysis is based on
five major industry groups that account for the vast majority of cooling water withdrawal
in the U.S. Some facilities in other industries may withdraw cooling water in excess of 2
MGD and may incur some costs to comply with the requirements of the rule. Such costs
are not reflected in the economic analysis because of lack of reliable and readily available
data. To the extent that facilities in other industries are affected, EPA believes that the

costs and economic impacts would be similar to those considered by EPA and found to be
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economically practicable.

Numerous commenters argued that the cost estimates in the economic analysis are
inaccurate, resulting in the underestimation of the total cost of the rule. Commenters
disagreed with the cost analysis for many aspects of the rule, including but not limited to
monitoring, operations and maintenance, contingency costs, and capital costs.

To the extent possible, EPA used information on the specific characteristics of
planned new plants for which information is available to project the baseline
characteristics of facilities affected by the rule.

Some commenters questioned the applicability and appropriateness of the
economic analysis in relation to new (greenfield) facilities and existing facilities.

The estimates do not cover substantial modification of existing facilities. These
facilities are not covered by the rule; hence, estimates for these facilities are not reflected

in this analysis.

K. EPA Authority

Numerous commenters raised issues with regard to EPA’s authority to implement
section 316(b) in the proposed new facility rule. Commenters asserted that EPA’s
authority is limited to regulating CWISs and that by regulating dynamic flow, EPA is
actually placing operational restrictions on the cooling system which in their view, are not

part of a CWIS. Further, they argue that Congress did not give EPA authority to decide
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how much water a facility should withdraw, and thus, EPA may not regulate the gallons
per day withdrawn, but must be limited to regulating physical and behavioral barriers
located at the interface between the intake structure and the water body and separation and
removal processes located between the point of withdrawal and the cooling water pumps.
By these definitions, supply pumps and all other elements of the cooling water system are
not intake structure technologies. Thus, commenters asserted EPA has no legal authority
to require wet cooling or dry cooling.

In response, EPA emphasizes that it is not requiring wet cooling, but that it is
establishing performance-based technology requirements on the dynamic flow of the
cooling water intake structure that reduce impingement and entrainment at a level that is
achieved by using closed-cycle cooling. Section 316(b) authorizes EPA to impose
limitations on the location, design, construction and capacity of CWISs. EPA interprets
the statute to authorize it to regulate that volume of the flow of water withdrawn through a

cooling water intake structure as a means of addressing “capacity.” In re Brunswick

Steam Electric Plant, Decision of the General Counsel No. 41 (June 1, 1976). Such

limitations on the volume of flow are consistent with the dictionary definition of

9994

“capacity”, the legislative history of the Clean Water Act”, and the 1976 regulations.”

9 «cubic contents; volume; that which can be contained.” Random House Dictionary of the English
Language, cited in D ecision of the General Counsel No. 41.

9% Legislative Higory of the Water Pollution Control Act Amendments of 1972, 93d Cong., 1st Sess., at
196-7 (1973).

% 40 CFR 402.11(c)(definition of “capacity’), 41 FR 17390 (April 26, 1976).
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Id. Indeed, as Decision of the General Counsel No. 41 points out, the major
environmental impacts of cooling water intake structures are those affecting aquatic
organisms living in the volumes of water withdrawn through the intake structure.
Therefore, regulation of the volume of the flow of water withdrawn also advances the
objectives of section 316(b).

Commenters also stated that EPA’s proposed proportional flow withdrawal
requirements lack alegal foundation since the references to location and capacity in
section 316(b) refer to the CWIS itself, not the whole cooling system, and Congress did
not authorize EPA to limit the siting of new facilities that use cooling water. To the extent
that new facilities comply with this requirement by employing a wet cooling system or by
obtaining water from other sources, EPA believes that this is within EPA’s authority to
regulate capacity, as stated above. Because the major environmental impacts of cooling
water intake structures are those affecting aquatic organisms living in the volumes of
water withdrawn through the intake structure, in the limited circumstances where the
volume of water withdrawn would exceed the proportional flow requirements and the
facility would need to locate elsewhere to meet the requirement, EPA believes this
regulation of location also advances the objectives of section 316(b).

Some commenters argued that section 316(b) is no more stringent than section
316(a) and thus section 316(b) compels EPA to interpret “adverse environmental impact”
as an impact with a demonstrated impact on a “balanced indigenous population.” EPA

does not agree that the CWA compels EPA to interpret “adverse environmental impact” as
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that term is used in section 316(b) in the Act by reference to the phrase “balanced
indigenous population” under section 316(a). The CWA is silent with respect to what is
meant by “adverse environmental impact” under section 316(b), whereas the CWA
specifically mentions “balanced indigenous population” as a variance under section
316(a). The main guiding principles for statutory interpretations were articulated in
Chevron, U.S.A., Inc. v. Natural Resources Defense Council, Inc., 467 U.S. 838, 843
(1984). There the court stated, if the statute is silent or ambiguous with respect to the
specific issue, the question for the court is whether the agency’s answer is based on a
permissible construction of the statute. The court need not conclude that the agency
construction was the only one it permissibly could have adopted to uphold the
construction, or even the reading the court would have reached if the question initially had
arisen in a judicial proceeding. Thus, if a statute is ambiguous and an agency’s
interpretation of the statute is reasonable, a court must defer to the agency. Here, EPA’s
interpretation of the statute is reasonable and furthers the purposes of the CWA. This
interpretation is further supported because Congress used different terms in section 316(b)
than it used in section 316(a). Congress did not refer to a “balanced indigenous
population” in section 316(b) of the CWA. Where Congress includes particular language
in one section of a statute, but omits it in another section of the same act, it is generally
presumed that Congress acted intentionally and purposely in the disparate inclusion or
exclusion. Batesv. U.S., 522 U.S. 23 (1997). See also Florida Public

Telecommunications Ass’n, Inc. v. F.C.C., 54 F.3d 857 (D.C. Cir. 1995). Further, section
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316(a) and section 316(b) address two different issues. Section 316(a) addresses the
discharge of heated water while section 316(b) address the withdrawal of huge volumes of
water. Thus, it is reasonable to view the two different sections of the statute as addressing

different environmental problems in different ways. In re Brunswick Steam Electric

Plant, Decision of the General Counsel No. 41 (June 1, 1976). For purposes of
implementing section 316(b) in the new facility rule, EPA thinks it is reasonable to
interpret the phrase adverse environmental impacts as including a range of impacts,
including impingement and entrainment, diminishment of compensatory reserve, stresses
to the population or ecosystem, harm to threatened or endangered species, impairment of
state water quality standards, see Section V, above.

Some commenters stated that section 316(b), which focuses on intakes, not
discharges, does not authorize EPA to establish a rule authorizing States to set additional
cooling water intake structure requirements to meet state water quality standards. EPA

addresses this issue in Section V.B. above.

L. Restoration

In the proposed rule EPA requested comments on a variety of mandatory,
discretionary, and voluntary regulatory approaches involving restoration measures (65 FR

49089). Many commenters supported a role for restoration or mitigation. These
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commenters stated that restoration is a well-accepted concept that should have a voluntary
role in section 316(b) determinations and constitutes an appropriate means for sources to
reduce the potential for causing adverse environmental impact to below the level of
regulatory concern, or reduced regulatory concern. Commenters further stated that
restoration should not be mandatory and that EPA lacks authority to require it but should
not preclude restoration measures from playing an important role in section 316(b)
permitting decisions. These same commenters stated that restoration should not be
considered the best technology available for minimizing adverse environmental impact
because it is not a technology that addresses the location, design, construction, or capacity
of a cooling water intake structure.

Other commenters strongly opposed restoration measures as substitute for direct
controls, arguing that they are not the “best technology available for minimizing adverse
environmental impact,” but the commenters thought restoration measures may have a role
in compensating for past harms to the aquatic environment or as an additional
consideration above the protections offered by direct controls. Another commenter added
that restoration measures, in the context of section 316(b), are generally unworkable and
that the only measurable restoration method would be offsetting, in which an applicant
would stop use of an older intake facility that does more harm than the proposed one.

Some commenters also stated that restoration should be included in permitting
considerations when it is determined that dry cooling is not feasible. In this case, the

facility should use a wet closed-cycle recirculating system and restoration should be
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considered. These commenters also suggested that, if restoration is allowed, there should
be consultation with other State and Federal resource agencies to avoid inconsistent
approaches. Finally, commenters stated that section 316(b) does not authorize mandatory
restoration.

Today’s final rule for new facilities includes restoration measures as part of Track
II. EPA is not including restoration in Track I because this track is intended to be
expeditious and provide certainty for the regulated community and a streamlined review
process for the permitting authority. To do this for new facilities, EPA has defined the best
technology available for minimizing adverse environmental impact in terms of reduction
of impingement and entrainment, an objective measure of environmental performance. By
contrast, restoration measures in general require complex and lengthy planning,
implementation, and evaluation of the effects of the measures on the populations of
aquatic organisms or the ecosystem as a whole.

EPA is including restoration measures in Track II to the extent that the Director
determines that the measures taken will maintain the fish and shellfish in the waterbody in
a manner that represents performance comparable to that achieved in Track I. Applicants
in Track II need not undertake restoration measures, but they may choose to undertake
such measures. Thus, to the extent that such measures achieve performance comparable to
that achieved in Track 1, it is within EPA’s authority to authorize the use of such
measures in the place of the Track I requirements. This is similar to the compliance

alternative approach EPA took in the effluent guidelines program for Pesticide

269



Chemicals: Formulating, Packaging and Repackaging. There EPA established a numeric
limitation but also a set of best management practices that would accomplish the same
numeric limitations. See 61 FR 57518, 57521 (Nov. 6, 1997). EPA believes that section
316(b) of the Clean Water Act provides EPA with sufficient authority to authorize the use
of voluntary restoration measures in lieu of the specific requirements of Track I where the
performance is substantially similar under the principles of Chevron USAv. NRDC, 467
U.S. 837, 844-45 (1984). Here, Congress is silent concerning the role of restoration
technologies in the statute and in the legislative history, either by explicitly authorizing or
explicitly precluding their use. EPA also believes that appropriate restoration measures or
conservation measures that are undertaken on a voluntary basis by a new facility to meet
the requirements of the rule fall within EPA’s authority to regulate the “design” of cooling
water intake structures. Bailey v. U.S., 516 U.S. 137 (1995)(In determining meaning of
words used in a statute, court considers not only the bare meaning of the word, but also its
placement and purpose in the statutory scheme.)

This interpretation of the statute fits well within the purpose of section 316(b) of
the CWA. The purpose of section 316(b) is to minimize adverse environmental impact
from cooling water intake structures. Restoration measures that result in the performance
comparable to that achieved in Track I further this objective while offering a significant
degree of flexibility to both permitting authorities and facilities.

EPA recognizes that restoration measures have been used at existing facilities

implementing section 316(b) on a case-by-case, best professional judgment basis as an

270



innovative tool or as a tool to conserve fish or aquatic organisms, compensate for the fish
or aquatic organisms killed, or enhance the aquatic habitat harmed or destroyed by the
operation of cooling water intake structures. Under Track II, this flexibility will be
available to new facilities to the extent that they can demonstrate performance comparable
to that achieved in Track I. For example, if a new facility that chooses Track II is on an
impaired waterbody, that facility may choose to demonstrate that velocity controls in
concert with measures to improve the productivity of the waterbody will result in
performance comparable to that achieved in Track I. The additional measures may include
such things as reclamation of abandoned mine lands to eliminate or reduce acid mine
drainage along a stretch of the waterbody, establishment of riparian buffers or other
barriers to reduce runoff of solids and nutrients from agricultural or silvicultural lands,
removal of barriers to fish migration, or creation of new habitats to serve as spawning or
nursery areas. Another example might be a facility that chooses to demonstrate that flow
reductions and less protective velocity controls, in concert with a fish hatchery to restock
fish being impinged and entrained with fish that perform a similar function in the
community structure, will result in performance comparable to that achieved in Track I.
EPA recognizes that it may not always be possible to establish quantitatively that
the reduction in impact on fish and shellfish is comparable using the types of measures
discussed above as would be achieved in Track |, due to dataand modeling limitations.
Despite such limitations, EPA believes that there are situations where aqualitative

demonstration of comparable performance can reasonably assure substantially similar
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performance. EPA isthus providing, in § 125.86, that the Track Il Comprehensive
Demonstration Study should show that either: 1) the Track Il technologies would result in
reduction in both impingement mortality and entrainment of all life stages of fish and
shellfish of 90 percent or greater of the reduction that would be achieved through Track |
(quantitative demonstration) or, 2) if consideration of impacts other than impingement
mortality and entrainment is included, the Track |1 technologies will maintan fish and
shellfish in the waterbody at a substantially similar level to that which would be achieved

under Track | (quantitative or qualitative demonstration).

EPA does not intend the foregoing discussion or today’s rule to be authoritative
with respect to any ongoing permit proceedings for existing facilities or previously issued
existing facility permits, which should continue to be governed by existing legal

authorities. EPA will address the issue of restoration further in Phase II and Phase III.

VII. Implementation

Under the final rule, section 316(b) requirements would be implemented through
the NPDES permit program. These regulations establish application, monitoring,
recordkeeping, and reporting requirements for new facilities. The regulations also require
the Director to review application materialssubmitted by each new facility and include the

requirements and monitoring and recordkeeping requirements in the permit.
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EPA will develop a model permit and permitting guidance to assist Directors in
implementing these requirements. In addition, the Agency will develop implementation
guidance for owners and operators that will address how to comply with the application
requirements, the sampling and monitoring requirements, technology plans, and the

recordkeeping and reporting requirements in these regulations.

A. When Does the Rule Become Effective?

This rule becomes effective thirty (30) days from the date of publication. After the
effective date of the regulation, new facilities are required to submit the application data

for cooling water intake structures required under these regulations.

B. What Information Must I Submit to the Director When I Apply for My New or

Reissued NPDES Permit?

The NPDES application process under 40 CFR 122.21 requires that facilities
submit information and data 180 days prior to the commencement of a discharge. If you
are the owner or operator of a facility that meets the new facility definition, you will be
required to submit the information that is required under 40 CFR 122.21 and § 125.86 of
today’s final rule with your initial permit application and with subsequent applications for

permit reissuance. The Director will review the information you provide and will confirm
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whether your facility is a new facility and establish the appropriate requirements to be
applied to the cooling water intake structure(s).

At 40 CFR 122.21, today’s rule requires all owners or operators of new facilities to
submit three general categories of information when they apply for an NPDES permit.
The general categories of information include (1) physical data to characterize the source
water body in the vicinity where the cooling water intake structures are located, (2) data to
characterize the design and operation of the cooling water intake structures, and (3)
existing data (if they are available) to characterize the baseline biological condition of the
source waterbody. All applicants must also submit a statement specifying whether they
will comply with either Track I or Track II (§ 125.86(a)(1)), and source waterbody flow
information (§§ 125.86(b)3) or 125.86(c)(1)). If you are a Track I applicant, you must
also submit (1) data to show you will meet the Track I flow and velocity requirements and
(2) a design and construction technology plan demonstrating that you have selected design
and construction technologies necessary to minimize impingement mortality and/or
entrainment if you are located where such technologies are necessary. If you are a Track
II applicant, you must also submit a comprehensive demonstration study with detailed
information on source waterbody and intake structure characteristics, and a verification
monitoring plan. Applicants seeking an alternative requirement under § 125.85 must
submit data that demonstrate that their compliance costs would be wholly out of
proportion to the costs considered by EPA in establishing the requirements of §§

125.84(a) through (e) or that compliance with the rule would cause significant adverse
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impacts on local air quality, local water resources or local energy markets.
The following describes the application requirements for all new facilities and the

requirements specific to Tracks I and II in more detail.

1. All New Facilities

a. Source Water Physical Data

All new facilities must provide the source water physical data required at 40 CFR
122.21(r)(2) in their permit applications. These data are needed to characterize the facility
and evaluate the type of waterbody and species affected by the cooling water intake
structure. This information will also be used by the permit writer to evaluate the
appropriateness of the design and construction technologies selected by the applicant for
use at their site in subsequent permit proceedings. Specific data items that must be
submitted include (1) a narrative description and scale drawings showing the physical
configuration of all source waterbodies used by the facility, including areal dimensions,
depths, salinity and temperature regimes, and other documentation; (2) an identification
and characterization of the source waterbody’s hydrological and geomorphological
features, as well as the methods used to conduct any physical studies to determine the

intake’s zone of influence and the results of such studies; and (3) locational maps.
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b. Cooling Water Intake Structure Data

All new facilities must submit the cooling water intake structure data required at
40 CFR 122.21(r)(3) to characterize the cooling water intake structure and evaluate the
potential for impingement and entrainment of aquatic organisms. Information on the
design of the intake structure and its location in the water column will allow the permit
writer to evaluate which species or life stages would potentially be subject to impingement
and entrainment. A diagram of the facility’s water balance would be used to identify the
proportion of intake water used for cooling, make-up, and process water. The water
balance diagram also provides a picture of the total flow in and out of the facility, allowing
the permit writer to evaluate compliance with the Track I flow reduction requirements (if
applicable). Specific data on the intake structure include (1) a narrative description of the
configuration of each of your coding water intake structures and where itis located in the
waterbody and in the water column; (2) latitude and longitude in degrees, minutes, and
seconds for each of your cooling water intake structures; (3) a narrative description of the
operation of each of your cooling water intake structures, including design intake flows,
daily hours of operation, number of days of the year in operation, and seasonal changes, if
applicable; (4) a flow distribution and water balance diagram that includes all sources of
water to the facility, recirculating flows, and discharges; (5) engineering drawings of the

cooling water intake structure.
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C. Source Water Baseline Biological Characterization Data

All new facilities must submit the source water baseline biological characterization
data required in 40 CFR 122.21(r)(4) with their permit application. This information will
characterize the biological community in the vicinity of the cooling water intake structure
as well as the operation of the cooling water intake structures. The Director may use this
information in subsequent permit renewal proceedings to determine if the applicant’s
design and construction technology plan should be revised. This supporting information
must include existing data (if available), which may be supplemented with new field
studies if the applicant so chooses. The applicant must submit the following specific data
(1) a list of the data that are not available and efforts made to identify sources of the data;
(2) if available, alist of species (or relevant taxa) in the vicinity of the cooling water intake
structure, and identification of the species and life stages that would be most susceptible to
impingement and entrainment (including both nekton and meroplankton) (Species
identified should include the range of species in the system including the forage base); (3)
if available, identification and evaluation of the primary period of reproduction, larval
recruitment, and period of peak meroplankton abundance for relevant taxa; (4) if available,
information sufficient to provide data representative of the seasonal and daily biological
activity in the vicinity of the cooling water intake structure; (5) if available, identification
of all threatened or endangered species that might be susceptible to impingement and

entrainment at your cooling water intake structures; (6) documentation of any public
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participation or consultation with Federal or State agencies undertaken in collecting the
data; (7) if the above data are supplemented with data collected in actual field studies, a
description of all methods and quality assurance procedures for data collection, sampling,
and analysis, including a description of the study area; identification of the biological
assemblages to be sampled or evaluated (both nekton and meroplankton); and data
collection, sampling, and analysis methods. The sampling or data analysis methods used
must be appropriate for a quantitative survey and based on a consideration of methods
used in other biological studies performed within the same source waterbody. The study
area should include, at a minimum, the area of influence of the cooling water intake

structure.

d. Source Water Flow Data

All facilities must demonstrate compliance with the source water flow
requirements in §§ 125.84(b)(3) and (c)(2). Information to show that a new facility is in
compliance with these requirements must be submitted to the Director in accordance with
§§ 125.86(b)(3) and (c)(1).

If your facility is located on a freshwater river or stream, you must submit data that
supports that you are withdrawing less than five (5) percent of the annual mean flow. The
documentation might include either publicly available flow data from a nearby U.S.

Geological Survey (USGS) gauging station or actual instream flow monitoring data that
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the facility has collected itself. The waterbody flow should be compared with the total
design flow of all cooling water intake structures at the new facility.

If your cooling water intake structure is withdrawing water from an estuary or a
tidal river, you need to calculate the tidal excursion and provide the flow data for your
facility and the supporting calculations. The tidal excursion distance can be computed
using three different methods ranging from simple to complex. The simple method
involves using available tidal velocities that can be obtained from the Tidal Current Tables
formerly published by the National Ocean Service of the National Oceanic and
Atmospheric Administration (NOAA) and currently printed and distributed by private
companies (available at bookstores or marine supply stores). The midrange method
involves computing the tidal excursion distance using the Tidal Prism Method.”” The
complex method involves the use of a two-dimensional or three-dimensional

hydrodynamic model. The simplest method to use is the following:

(D) Locate the facility on either a NOAA nautical chart or a base map created
from the USGS 1:100,000 scale Digital Line Graph (DLG) data available
on the USGS website. These DLG Data can be imported into a computer-
aided design (CAD) program or geographic information system (GIS). If
these tools are unavailable, 1:100,000 scale topographic maps (USGS) can

be used.

97 Diana, E., A.Y. Kuo, B.J. Neilson, C.F. Cerco, and P.V. Hyer. 1987. Tidal prism model manual,
Virginia Institute of Marine Science, Glouceger Point, VA.
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2)

3)

“4)

&)

Obtain maximum flood and ebb velocities (in meters per second) for the
waterbody in the area of the cooling water intake structure from NOAA
Tidal Current Tables.

Calculate average flood and ebb velocities (in meters per second) over the
entire flood or ebb cycle by using the maximum flow and ebb velocities

from 2 above.

vEIDCit_Y Paxzap Fhod — Wel l:lll.?ll':’yr MommFeed T % (Equation 1)

Velocty mmem = VeloCty mummy * % (Equation 2)

Calculate the flood and ebb tidal excursion distance using the average flood

and ebb velocities from 3 above.

Distance nmisesss = Velocity usna ¥6.2103%3600 3. (Equation 3)

Distance ssusvess = Velocity smsm *6.2103 *3600 3/ (Equation 4)

Using the total of the flood and ebb distances from above, define the

diameter of a circle that is centered over the opening of the cooling water
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intake structure.

(6) Define the area of the waterbody that falls within the area of the circle (see
Appendix 2 to Preamble). The area of the waterbody, if smaller than the
total area of the circle might be determined either by using a planimeter or
by digitizing the area of the waterbody using a CAD program or GIS.

For cooling water intake structures located offshore in large waterbodies,
the area of the waterbody might equal the entire area of the circle (see D in
Appendix 3 to Preamble). For cooling water intake structures located flush
with the shoreline, the area might be essentially a semicircle (see Cin
Appendix 3 to Preamble). For cooling water intake structures located in the
upper reaches of atidal river, the area might be some smaller portion of the
area of the circle (see A in Appendix 3 to Preamble).

(7 Calculate the average depth of the waterbody area defined in 6 above.
Depths can easily be obtained from bathymetric or nautical charts available
from NOAA. In many areas, depths are available in digital form.

(8) Calculate a volume by multiplying the area of the waterbody defined in 6
by the average depth from 7. Alternatively, the actual volume can be
calculated directly with a GIS system using digital bathymetric data for the

defined area.

If your cooling water is withdrawn from a lake or reservoir, you must submit
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information such as a narrative description of the waterbody thermal stratification and any
supporting documentation and engineering calculations to show that your cooling water
intake structure meets the requirement not to alter the natural themmal stratification or
turnover pattern (where present) of the source water except in cases where the disruption is
determined to be beneficial to the management of fisheries for fish and shellfish by any
fishery management agency(ies). Typically, this natural thermal stratification will be
defined by the thermocline, which may be affected to a certain extent by the withdrawal of
cooler water and the discharge of heated water into the system. This information
demonstrates to the permit writer that you are maintaining the thermal stratification or
turnover pattern (where present) of the source water except in cases where the disruption is
determined to be beneficial to the management of fisheries for fish and shellfish by any
fishery management agency(ies) such that it maintains appropriate habitat for the

biological makeup of the waterbody.

2. Track I Facilities

a. Flow Reduction Information

New facilities larger than 10 MGD that choose Track I must submit the data on
flow reduction required in § 125.86(b)(1) with their permit applications. New facilities

between 2 and 10 MGD that choose to comply with the Track I requirements at
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§125.84(b) must also submit this data. The information required includes a narrative
description of the water balance of the closed-cycle recirculating cooling water system for
the facility and an engineering demonstration that the intake flows have been minimized to
the maximum extent reasonably possible. You should also consider all feasible methods
to re-use blowdown in other plant operations. New facilities between 2 and 10 MGD that
choose to comply with the Track I requirements at §125.84(c) must submit data that shows
that the facility’s total design water intake flow is less than 10 MGD. See

§122.21(r)(3)(111).

b. Velocity Information

New facilities that choose Track I must submit the data on velocity required in §
125.86(b)(2) with their permit applications. The information required includes a narrative
description of the design, structure, equipment, and operation used to meet the
performance requirement and any engineering calculations used to calculate design

through-screen velocity.

c. Design and Construction Technology Plan

If you select Track I, §125.86(b)(4) and (b)(5) require you to include a

Construction Technology Plan in your application that demonstrates that your facility has
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selected and will implement the design and construction technologies necessary to
minimize impingement mortality and/or entrainment when certain conditions exist at the
site. If you select Track I and choose to comply with the requirements of §125.84(c)
(which are available to facilities between two and ten MGD) you much install
technologies to reduce impingement at some locations and you must install technologies to
reduce entrainment at all sites. See §125.84(c)(3) and (4). Examples of such technologies
that may be appropriate for your site include, but are not be limited to (1) fish-handling
and return systems, (2) wedgewire screens, (3) fine mesh screens, (4) barrier nets, and (5)
aquatic filter barrier systems. The Agency recognizes that selection of the specific
technology or group of technologies for your site will depend on individual facility and
waterbody conditions.

In the application, you need to describe the technology(ies) you will implement at
your facility to meet the requirements in § 125.84(b)(4) and (5) or § 125.84(c)(3) and (4),
the basis for their selection, and the expected level of performance. During subsequent
permit terms, the Director may require you to implement additional or different design and
construction technologies if the initial technologies you selected and implemented do not

meet the requirement of minimizing impingement mortality and entrainment.

3. Track II Facilities

a. Comprehensive Demonstration Study
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If you select Track II, § 125.86(c)(2) requires you to perform and submit to the
Director the results of a Comprehensive Demonstration Study, including data and detailed
analyses to demonstrate that you will reduce the impacts to fish and shellfish to levels
comparable to the level you would achieve were you to implement the Track I
requirements at § 125.84(b)(1), and (2). To meet the “comparable level” requirement, you
must demonstrate that you have reduced both impingement mortality and entrainment of
al life stages of fish and shellfish to 90 percent or greater of the reduction that would be
achieved through Track I, or if your demonstration includes consideration of impacts other
than impingement mortality and entrainment, that the measures taken will mantain the
fish and shellfish in thewaterbody at asubstantially similar level to that which would be
achieved through Track |. Your proposed technologies may specifically include the reuse
of spent cooling water as industrial process water and the associated reductions in process
water withdrawals from the source waterbody as a means for reducing intake capacity and
impingement and entrainment.

The Comprehensive Demonstration Study has four parts:

a proposal for how information will be collected;

a Source Water Biological Study;

an evaluation of potential cooling water intake structure effects; and
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a Verification Monitoring Plan.

These plans and evaluations must be submitted to the Director with the permit application.

Under § 125.86(c)(2)(iii)(B), you may submit data from previous biological studies
performed in the vicinity of the proposed or actual intake if the data are no more than 5
years old so that they reasonably represent existing conditions. You must demonstrate that
such existing data are fully representative of the current conditions in the vicinity of the
intake and provide documentation showing that the data were collected by using
established and reliable quality assurance procedures.

Before performing the study you must submit to the Director a plan stating how
information will be collected to support the study. This plan must provide (1) a
description of the proposed technology(ies) to be evaluated; (2) a list and description of
any historical studies characterizing the physical and biological conditions in the vicinity
of the proposed or actual intakes and their relevancy to the proposed study; (3) a summary
of any public participation or consultation with Federal or State agencies undertaken in
development of the plan; and (4) a sampling plan for data that will be collected in actual
field studies in the source waterbody that documents all methods and quality assurance
procedures for data collection, sampling, and analysis. The study area for such field
studies must include, at a minimum, the area of influence of the cooling water intake

structure and at least 100 meters beyond. The area of influence is the portion of water
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subject to the forces of the intake structure such that a particle within the area is likely to
be pulled into the intake structure.

You must submit the results of a Source Water Biological Study in accordance
with § 125.86 (¢)(2)(iv)(A). This characterization must include (1) ataxonomic
identification and characterization of aquatic biological resources (nekton and
meroplankton) to provide a summary of historic and contemporary aquatic biological
resources; a determination and description of the target populations of concern (those
species and life stages that would be most susceptible to impingement and entrainment);
and a description of the abundance and temporal and spatial characterization of the target
populations based on the collection of multiple years of data to capture the seasonal and
daily biological activity in the vicinity of the cooling water intake structure; (2) an
identification of all threatened or endangered species that might be susceptible to
impingement and entrainment by the cooling water intake structures; and (3) a description
of additional chemical, water quality, and other anthropogenic stresses on the source
waterbody. The Director might coordinate a review of your list of threatened or
endangered species with the U.S. Fish and Wildlife Service and/or National Marine
Fisheries Service staff to ensure that potential impacts to threatened or endangered species
have been addressed.

The study must evaluate the potential for cooling water intake structure effects in
accordance with § 125.86(c)(2)(iv)(A). This evaluation must include (1) a statement of

the baseline against which the comparative analyses will be made. The impingement and
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entrainment baselines must be calculated for the facility by assuming a design of a once-
through cooling water system employing a trash rack and traveling screens; (2) an
engineering estimate of the efficacy of proposed technologies in reducing impacts to fish
and shellfish to a level comparable to the level that would be achieved by meeting the
Track I requirements at the site. To demonstrate that the technologies meet the
“comparable level” requirement, the demonstraion must show that both impingement and
entrainment of all lifestages of fish and shellfish have been reduced to 90 percent or
greater of the reduction that could be achieved through Track I, or, if impacts other than
impingement mortality and entrainment are considered, that the measures taken will
maintain the fish and shellfish in the waterbody at a substantially similar level to that
which would be achieved through Track |. The efficacy projection must include a site-
specific evaluation of technology suitability for reducing impingement and entrainment
based on design, location, and operational specification applied to the characterization and
a site-specific evaluation of any additional measures based on the physical, chemical, and
biological characteristics of the site; and (3) a characterization of impingement and
entrainment survival estimates of the proposed alternative technology based on case
studies in the vicinity of the cooling water intake structure and/or site-specific technology
prototype studies, and a characterization of fish and shellfish propagation and survival
based, for example, on case studies documenting the efficacy of any additional measures
performed at similar sites.

To demonstrate that you will reduce impingement mortality and entrainment to a
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level of reduction comparable to the level that you would achieve if you implemented
Track I requirements at your site, you will need to develop a conceptual engineering
design of a hypothetical recirculating water system for your facility, including the
estimated intake flow. The estimated intake flow should take into account an optimized
system in which the volume of intake flow/blowdown is minimized to the maximum
extent feasible. The conceptual design should also include proposed design and
construction technologies that would be used to minimize impingement mortality and
entrainment pursuant to § 125.84(b)(4) and (5). Finally, you should estimate the expected
level of impingement and entrainment associated with the hypothetical intake structure for
all species found in substantial numbers in source waterbody in the vicinity of the intake
structure. In estimating entrainment, 100 percent mortality may be assumed to preclude
the need to perform entrainment survival studies.

You must then calculate and document the expected level of performance of the
proposed alternative technologies for all species found in significant numbers in the source
waterbody in the vicinity of the intake structure. Such documentation may consist of
pilot-scale testing at the proposed facility, representative performance data from
comparable facilities, or both. In preparing the documentation you should specifically
show that the pilot-scale or comparable facility data address the following factors that may

affect technology performance:

Physical and chemical watershed conditions (temperature, freezing and thawing,
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tidal conditions, wave action, sediment and debris, flow, etc.);

Biological watershed conditions (individual species, life stages, predator species,
seasonality, etc.);

Engineering feasibility and long-term reliability, and

Operation and maintenance issues.

Available data suggests that alternative design and construction technologies for
cooling water intake structures can achieve the level of reduction in impingement
mortality and entrainment required under Track I. Technologies such as fine and wide-
mesh wedgewire screens, as well as aquatic filter barrier systems, have been shown to
reduce mortality from impingement by up to 99 percent or greater compared with
conventional once-through systems. In addition, other types of barrier nets may achieve
reductions of 80 to 90 percent, and modified screens and fish return systems, fish
diversion systems, and fine mesh traveling screens and fish return systems have achieved
reductions in impingement mortality ranging from 60 to 90 percent greater than
conventional once-through systems. Similarly, with regard to entrainment, although there
is less available full scale performance data, aquatic filter barrier systems, fine mesh
wedgewire screens, and fine mesh traveling screens with fish return systems have been
shown to achieve 80 to 90 percent greater reduction in mortality from entrainment
compared with conventional once-through systems. Several additional factors suggest that

these performance levels can be improved upon. First, some of the cooling water intake

290



structure technology performance data reviewed is from the 1970's and 1980's and does
not reflect recent developments and innovation (e.g., aquatic filter barrier systems, sound
barriers). Second, these conventional barrier and return system technologies have not been
optimized on a widespread level to date, as would be encouraged by this rule. Such
optimization can be best achieved by new facilities, which can match site conditions to
available technologies. Third, EPA believes that many facilities could achieve further
reductions (estimated 15-30 percent) in impingement and entrainment by providing for
seasonal flow restrictions, variable speed pumps, and other innovative flow reduction
alternatives. Finally, new facilities seeking to comply under Track II can choose the
specific location of their cooling water intake structures to further optimize the level of
reduction in impingement mortality and entrainment (i.e., locate the cooling water intake
structure outside of biologically productive or sensitive areas to the extent this would serve
to reduce environmental impact). For additional discussion, see Section V.B.2.

Finally, new facilities complying under Track Il must submit a Verification
Monitoring Plan in accordance with § 125.86(c)(2)(iv)(A). The plan must include
information on how the fecility will condud a monitoring study to verify thefull-scale
performance of the proposed technologiesand of any additional measures. The plan must
describe the frequency of monitoring and the parameters to be monitored. The Director
will use the verification monitoring to verify that you aremeeting the level of
impingement and entrainment expected and that fish and shellfish are being maintained at

the level expected. TheDirector will then determine whether to approve the use of the
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suite of alternative technologies in subsequent permit issuance. Verification monitoring
must start during the first year that the cooling water intake structure begins operation and
continue for a suffident period of time to demonstrate that the fadlity is reducing
impingement mortality and entrainment to a level of reduction comparable to the level the
facility would have been achieved by implementing the flow reduction and design velocity

requirements of Track I.

4. Data to Support a Request for Alternative Requirements

If, pursuant to § 125.85(a), you request that an alternative requirement less
stringent than those specified in § 125.84 be required in your permit, § 125.85(b) places
the burden on you to show that your compliance costs are wholly out of proportion to the
costs EPA considered during development of the requirements at issue, or that compliance
with the national standard will result in significant adverse impact to local air quality,
local water resources, or local energy markets. Compliance costs that EPA considered
were subdivided into one-time costs and recurring costs. Examples of one-time costs
include capital and permit application costs. Examples of recurring costs include
operation and maintenance costs, permit renewal costs, and monitoring, recordkeeping,

and reporting costs.

C. How Will the Director Determine the Appropriate Cooling Water Intake Structure
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Requirements?

The Director’s first step would be to determine whether the facility is covered by

this rule If the answer is yes to all the following questions, the facility must comply with

the requirements of this final rule.

)
2)

3)

4)

&)

Is the facility a “new facility” as defined in § 125.83?

Does the new facility withdraw cooling water from waters of the U.S.; OR
does the facility obtain cooling water by any sort of contract or
arrangement with an independent (supplier or multiple suppliers) of cooling
water if the supplier(s) withdraw(s) water from waters of the U.S. and is not
a public water system?

Is at least 25 percent of the water withdrawn by the facility used for
cooling purposes?

Does the new facility have a design intake flow of greater than 2 million
gallons per day (MGD)?*

Does the new facility discharge pollutants to waters of the U.S., including
storm water-only discharges, such that the facility has or is required to have

an NPDES permit?

% | the answer is no to these flow parameters and yes to all the other questions, the Director would use
best professional judgment on a case-by-case bass to establish permit conditionsthat ensure compliance
with section 316(b).
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If these final regulations are applicable to the applicant, the second step would be
to determine the locational factors associated with the new facility’s cooling water intake
structure. The Director would first review the information that the new facility provided
to validate the source waterbody type in which the cooling water intake structure is located
(freshwater stream or river, lake or reservoir, estuary or tidal river, or ocean). (As
discussed above, the applicant would need to identify the source watertbody type in the
permit application and provide the appropriate documentation to support the waterbody
type classification.) The Director would review the supporting material the applicant
provided in the permit application. The Director would also review the engineering
drawings and the locational maps the applicant provided, documenting the physical
placement of the cooling water intake structure.

For Track I facilities, the Director’s next step would be to review the design
requirements for intake flow and velocity. For a new facility with an intake flow equal to
or greater than 10 MGD that is required to reduce its intake flow to alevel commensurate
with that which could be attained by a closed-cycle recirculating cooling water system, the
Director would review the narrative description of the closed-cycle recirculating cooling
water system design and any engineering calculations to ensure that the new facility is
complying with the requirement and that the make-up and blowdown flows have been
minimized. If the flow reduction requirement is met by reusing or recycling water

withdrawn for cooling purposes, the Director must review documentation that the amount
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of cooling water that is not reused or recycled has been minimized.

The velocity requirement is based on the design through-screen or through-
technology velocity as defined in § 125.83. For Track I facilities, the maximum design
velocity would always be 0.5 ft/s. To determine whether the new facility meets the
maximum design velocity requirement, the Director would review the narrative
description of the design, structure, equipment, and operation used to meet the velocity
requirement. The Director would also review the design calculations that demonstrate that
the maximum design velocity would be met. In reissuing permits, the Director would
review velocity monitoring data to confirm that the facility is not exceeding the initial
design velocity calculated at the start of commercial service.

Under Track I, the Director would then review the applicant’s Design and
Construction Technology Plan (if the applicant is located in an area where such
technologies are required) and the applicant’s Source Water Baseline Biological
Characterization data. During each permit renewal, the Director would then review
monitoring data, application data, and other supporting information to determine whether
the applicant needs to implement additional or different design and construction
technologies (see discussion of § 125.89(a)(2) below).

Under Track II, the Director would receive and should review the applicant’s
proposed plan for preparing the Comprehensive Demonstration Study. When the
applicant proposes to rely on existing studies, the Director would assess the data quality

and the relevance to the proposed facility. When new biological surveys are proposed, the
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Director would determine whether they fully characterize the waterbody potentially
impacted by impingement and entrainment. Where pilot-scale demonstrations are
proposed, the Director would evaluate whether they are generally representative of full-
scale operations. After the study is completed, the Director would review the applicant’s
analysis, specifically to determine whether the proposed alternative technology(ies) will
reduce impingement mortality and entrainment to alevel of reduction comparable to the
level that the facility would achieve if it complied with the Track I requirements for
reducing intake capacity and design velocity, or if the proposed measures in conjunction
with the proposed technologies will maintain the fish and shellfish in the waterbody at a
substantially similar level to that which would be achieved. The Director would also
review the facility’s Technology Verification Plan for post-operational monitoring to
demonstrate that the technologies are performing as predicted.

The proportional flow requirement applicable to all facilities is based on waterbody
type. To determine whether the new facility meets the flow requirement, the Director
would first verify the new facility’s determination of the waterbody flow for the respective
waterbody type (e.g., annual mean flow and low flow for freshwater river or stream). The
Director would review the source-water flow data the facility provided in the permit
application. The Director should consider using available USGS data (for freshwater
rivers and streams) to verify the flow data in the permit application. Then the Director
would review any supporting documentation and engineering calculations that

demonstrate that the new facility would meet the flow requirements. To verify the flow
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data the new facility provides for an estuary or a tidal river, the Director would review the
facility’s calculation of the tidal excursion.

The final regulations at § 125.84(e) require compliance with any more stringent
requirements relating to the location, design, construction, or capacity of a cooling water
intake structure or monitoring requirements at a new facility thata Director deems
necessary to comply with any provision of State law, including state water quality

standards, including designated uses, criteria, and antidegradation provisions.

D. What Will I Be Required to Monitor?

At § 125.87, today’s final rule requires biological monitoring and visual or remote
inspections at all facilities. Track I facilities and Track II facilities that rely on specified
velocity levels as part of their alternative technology(ies) are also required to monitor
screen head loss and velocity.

Both Track I and Track II facilities must conduct biological monitoring for
impingement and entrainment to assess the presence, abundance, life stages, and mortality
(eggs, larvae, post larvae, juveniles, and adults) of aquatic organisms (fish and shellfish)
impinged or entrained during operation of the cooling water intake structure. These data
would also be used by the permitting authority in subsequent permit terms to determine
whether additional or modified design and construction technologies are reasonably

necessary (see discussion of § 125.89(a)(2) in D. below). The facility would be required
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to conduct impingement and entrainment sampling over a 24-hour period no less than once
per month when the cooling water intake structure is in operation and report results tothe
Director annually. After two years, the Director may approve an applicant’s request for
less frequent biological monitoring if the facility provides data to support the request
showing that less frequent monitoring would still allow for the detection of any seasonal
and daily variations in the species and numbers of individuals that are impinged or
entrained. The Director should approve a request for reduced frequency in biological
monitoring only if the supporting data show that the technologies are consistently
performing as projected under all operating and environmental conditions and less
frequent monitoring would still allow for the detection of any future performance
fluctuations.

Under § 125.87(b), Track I facilities are required to monitor the head loss across
the intake screens to obtain a correlation of those values with the design intake velocity
(Track I) or other specified velocity (Track II) at minimum ambient source-water surface
elevation (according to best professional judgment based on available hydrological data).
The maximum head loss across the screen for each cooling water intake structure must be
used to determine compliance with the velocity requirement in § 125.84(b)(2) and (c)(1).
The data collected by monitoring this parameter would provide the Director with
additional information after the design and construction of the cooling water intake
structure to demonstrate that the facility is operating and maintaining the cooling water

intake structure in a manner such that the velocity requirement continues to be met. The
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Agency considers this the most appropriate parameter to monitor, because, although the
facility might be designed to meet the requirement, proper operation and maintenance is
necessary to maintain the open area of the screen and intake structure, ensuring that the
design intake velocity is maintained. Head loss can easily be monitored by measuring and
comparing the height of the water in front of and behind the screen or other technology.
Track I facilities that use devices other than screens would be required to measure the
actual velocity at the point of entry through the device. Velocity can be measured with
velocity meters placed at the entrance into the device.

Weekly visual or remote inspections are required to provide a mechanism for both
the new facility and the Director to ensure that any technologies that have been
implemented for minimizing adverse environmental impact are being maintained and
operated in a manner that ensures that they function as designed. EPA has promulgated
this requirement so that facilities that develop plans and install technologies could not
operate them improperly so that adverse environmental impact is not minimized to the
extent expected. The Director would determine the actual scope and implementation of
the visual inspections based on the types of technologies installed at your facility. For
example, inspections could be as simple as observing bypass and other fish handling

systems to ensure that debris has not clogged the system and rendered it inoperable.

E. How Will Compliance Be Determined?
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This rule will be implemented by the Director placing conditions consistent with
this rule in NPDES permits. Compliance with permit conditions implementing this rule

require the following data and information:

Data submitted with the NPDES permit application to show that the facility
is in compliance with location, design, construction, and capacity
requirements (§ 125.86).

Compliance monitoring data and records, including those for impingement
and entrainment monitoring, to show that impingement and entrainment
impacts are being minimized (§ 125.87(a)).

Through-screen or through-technology velocity monitoring data and
records to show that the facility is being operated and maintained as
designed to continue to meet the velocity requirement (§ 125.87(b)).
Records from visual or remote inspections to show that technologies
installed are being operated properly and function as they were designed (§

125.87(c)).

Facilities are required to keep records and report the above information in a yearly status
report in § 125.88. In addition, Directors may perform their own compliance inspections

as deemed appropriate in accordance with 40 CFR 122.41.
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F. What Are the Respective Federal, State, and Tribal Roles?

Section 316(b) requirements are implemented through NPDES permits. As
discussed in Section II.A today’s final regulations would amend 40 CFR 123.25(a)(36) to
add a requirement that authorized State programs have sufficient legal authority to
implement today’s requirements (40 CFR part 125, subpart I). Therefore, today’s final
rule potentially affects authorized State and Tribal NPDES permit programs. Under 40
CFR 123.62(e), any existing approved section 402 permitting program must be revised to
be consistent with new program requirements within one year from the date of
promulgation, unless the NPDES-authorized State or Tribe must amend or enact a statute
to make the required revisions. If a State or Tribe must amend or enact a statute to
conform with today’s final rule, the revision must be made within two years of
promulgation. States and Trnbes seeking new EPA authorization to implement the NPDES
program must comply with the requirements when authorization is requested.

In addition to updating their programs to be consistent with today’s rule, States and
Tribes authorized to implement the NPDES program would be required to implement the
cooling water intake structure requirements following promulgation of the final
regulations. The requirements must be implemented upon permit issuance and reissuance.

Duties of an authorized State or Tribe under this regulation include

Verification of a permit applicant’s determination of source waterbody
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classification and the flow or volume of certain waterbodies at the point of
the intake;

Verification that the intake structure maximum flow rate is less than the
maximum allowable as a proportion of waterbody flow for certain
waterbody types;

Verification that a Track I permit applicant’s design intake velocity
calculations meet applicable regulatory requirements;

Verification that a Track I permit applicant’s intake design and reduction in
capacity are commensurate with a level that can be attained by a closed-
cycle recirculating cooling water system that has minimized make-up and
blowdown flows;

Verification that a Track II permit applicant’s Comprehensive
Demonstration Study demonstrates that the proposed alternative
technologies will reduce the impacts to fish and shellfish to levels
comparable to those the facility would achieve if it met the Track I
requirements;

Development of draft and final NPDES permit conditions for the applicant
implementing applicable section 316(b) requirements pursuant to this rule;
and

Ensuring compliance with permit conditions based on section 316(b)

requirements.
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EPA will implement these requirements where States or Tribes are not authorized

to implement the NPDES program.

G. Are Permits for New Facilities Subject to Requirements Under Other Federal

Statutes?

EPA’s NPDES permitting regulations at 40 CFR 122.49 contain alist of Federa
laws that might apply to federally issued NPDES permits. Theseinclude the Wild and
Scenic Rivers Act, 16 U.SC. 1273 et seq.; the National Historic Preservation Act of 1966,
16 U.S.C. 470 et seg.; the Endangered Species Act, 16 U.S.C. 1531 et seq.; the Coastal
Zone Management Ad, 16 U.S.C. 1451 et seq.; and the National Environmental Policy
Act, 42 U.S.C. 4321 et seq. See 40 CFR 122.49 for a lrief description of each of those
laws. In addition, the provisions of the Magnuson-Stevens Fishery Conservation and
Management Act, 16 U.S.C. 1801 et seq., relating to essentid fish habitat might be
relevant. Nothing in thisfinal rulemaking authorizes activities that are not in compliance

with these or other applicable Federal laws.

H. Alternative Reguirements.

Today’s rule establishes national requirements for new facilities. EPA has taken
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into account all the information that it was able to collect, develop, and solicit regarding
the location, design, construction, and capacity of cooling water intake structures at new
facilities. EPA concludes that these requirements reflect the best technology available for
minimizing adverse environmental impact on a national level. In some cases, however,
data that could affect the economic practicability of requirements might not have been
available to be considered by EPA during the development of today’s rule. Therefore,
EPA is including § 125.85 to allow for adjustment of the requirements of § 125.84 in
certain limited circumstances.

Section 125.85 would allow the Director, in the permit development process, to set
alternative best technology available requirements that are less stringent than the
nationally applicable requirements. Under § 125.85(a), any interested person may request
that alternative requirements be imposed in the permit. Section 125.85(a) provides that
alternative requirements that are less stringent than the requirements of § 125.84 would be
approved only if the Administrator determines that compliance with the requirement at
issue would result in compliance costs wholly out of proportion to the costs considered
during development of the requirement at issue or in significant adverse impacts on local
air quality, local water resources or local energy markets; the alternative requirement
requested is no less stringent than justified by the wholly out of proportion cost or
significant adverse impact; and the alternative requirements will ensure compliance with
other applicable provisions of the Clean Water Act and any applicable requirements of

State law.
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Because new facilities have a great degree of flexibility in their siting, in how their
cooling water intake structures are otherwise located, and in the design, construction, and
sizing of the structure, cost is the primary factor that would justify the imposition of less
stringent requirements as part of the alternative requirements approach. This is because
other factors affecting the location, design, construction, and capacity of cooling water
intake structures at new facilities can be addressed by modifications that may have cost
implications. EPA notes that alternate discharge standards are not allowed in the
somewhat analogous case of the new source performance standards that EPA establishes
under section 306 of the CWA for the discharge of effluent from new sources in particular
industrial categories. However, because EPA is acting under a separate authority in this
rule, section 316(b) of the CWA, and because section 316(b) of the CWA is silent
concerning this issue, EPA believes it is reasonable to interpret section 316(b) to give EPA
discretion to establish alternative requirements for new facility cooling water intake
structures. EPA takes this position because this final rule would establish requirements for
cooling water intake structures at any type of new facility in any industrial category above
the flow threshold.”” Thus, in some instances it might be possible that the costs of
complying with today’s final requirements would be wholly out of proportion to the costs
EPA considered and determined to be economically practicable. As discussed in the

Economic Analysis Chapter 7, EPA has analyzed the cost of compliance with today’s final

requirements for all facilities projected to be built in the reasonably foreseeable future, as

% Except for facilities in the offshore and coastal subcategories of the oil and gas extraction point source

category as defined unde 40 CFR 435.10 and 40 CFR 435.40.
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well as other types of facilities that might be built at later dates (such as large base-load
steam electric generating facilities that do not use combined-cycle technology) and
concludes that these compliance costs would be economically practicable for all types of
facilities the Agency considered. However, should an individual new facility demonstrate
that costs of compliance for a new facility would be wholly out of proporttion to the costs
EPA considered and determined to be economically practicable, the Director would have
authority to adjust best technology available requirements accordingly.

Under § 125.85(a), alternative requirements would not be granted based on a
particular facility’s ability to pay for technologies that would result in compliance with the
requirements of § 125.84. Thus, so long as the costs of compliance are not wholly out of
proportion to the costs EPA considered and determined to be economically practicable, the
ability of an individual facility to pay in order to attain compliance with the rule would
not support the imposition of alternative requirements.

EPA has allowed for alternative requirements where the facility demonstrates, to
the satisfaction of the Director, that at alocal level, the air quality impacts, non-
impingement and entrainment aquatic effects, or energy impacts of complying with the
requirements of §125.84 are significant and justify a different approach to regulating
cooling water intake structures.

Section 125.85(a) specifies procedures to be used in the establishment of
alternative requirements. The burden is on the person requesting the alternative

requirement to demonstrate that alternative requirements should be imposed and that the
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appropriate requirements of § 125.85 (a) have been met. The person requesting the
alternative requirements should refer to all relevant information, including the support
documents for this rulemaking, all associated data collected for use in developing each

requirement, and other relevant information that is kept on public file by EPA.

VIII. Economic Analysis

The total estimated annualized compliance costs of today’s final rule is $48
million."” This estimate includes incremental costs incurred by new facilities that begin
operation between 2001 and 2020. Facilities not already meeting section 316(b)
requirements incur several types of costs under today’s final rule. One-time costs of the
rule include capital technology costs and costs for the initial permit application. Recurring
costs include operating and maintenance (O&M) costs, permit renewal costs, and costs for
monitoring, record keeping, and reporting. EPA’s cost estimates are presented in Chapters

6 and 7 of the Economic Analysis and in the Technical Development Document.

Today’s final rule provides for a two-track approach to comply with the rule’s
requirements. Facilities that already plan to install a closed-cycle cooling system in the
baseline are assumed to choose Track I, the “fast track.” These facilities will incur only

the costs of installing fish baskets and a fish return system if they would not have already

107 he estimated annualized compliance costs are presented as a single cost to represent the highest

potential implementation costs to industry. For example, although such costs are based on estimates of how
many facilities will choose compliance under Track | and Track |1, even facilities estimated to follow Track
Il have been assumed to ultimately have to install closed-cycle recirculating cooling water systems.
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elected to install these technologies independent of the rule. EPA records document that
the screens were sized to reduce the velocity. Facilities that do not plan to install a closed-
cycle cooling system in the baseline are assumed to choose Track II. These facilities will
install alternative technologies of their choice that will reduce impingement mortality and
entrainment to a level of reduction comparable to the level the facility would achieve if it
met the Track I requirements. The alternative technologies considered in the cost analysis

are further discussed in Chapter 5 of the Technical Development Document.

Chapter 2 of the Technical Development Document outlines EPA’s approach to

estimating the facility-level costs associated with this rule. EPA estimated costs for a
series of model facilities, based on their cooling system type (once-through or
recirculating system), the type of water body from which the intake structure withdraws
(freshwater or marine water), and a measure of the facility’s size (generating capacity for
steam-electric generating capacity plants and design intake flow for manufacturers).
Model facility characteristics were derived from specific new facilities predicted to be
built based on Resource Data International’s NEWGen Database, and from existing
facilities based on responses to the section 316(b) industry survey of existing facilities (see
discussion below) and U.S. Department of Energy information. EPA estimated
compliance costs for the 121 new facilities estimated to begin operation between 2001 and
2020, based on model facility characteristics and the requirements of today’s final rule.

EPA amortized capital cost estimates over 30 years.'”' EPA projected construction of 121

1017 he amortization period was selected to correspond to the estimated useful life of the technologies

required for compliance with this rule. EPA conducted a sensitivity analysis using a 15-year
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new facilities over the next 20 years after promulgation of the final rule.

A. Electric Generation Sector

For the period 2001 through 2020, EPA estimates that 83 new electric generation

facilities will be subject to today’s final rule.'"” EPA identified these facilities based on

three main data sources: (1) the U.S. Department of Energy’s Annual Energy Outlook
2001 (AEO2001); (2) Resource Data International’s NEWGen Database (February 2001
version); and (3) the section 316(b) industry survey of existing facilities. Because the
facilities are new facilities that have not yet been built, EPA necessarily had to project
certain aspects of the facilities. Hence, the facilities are model facilities. For more

information on EPA’s facility modeling, see Chapter 5 of the Economic Analysis.

EPA estimated facility-level costs for the 83 new electric generation facilities
found to be within the scope of this rule by comparing each facility’s projected baseline
characteristics with the incremental requirements of the rule. If a facility already planned
to fulfill any of the applicable requirements independent of the rule, the cost estimates did
not include any costs for meeting that requirement. For example, EPA estimates that 74
of the 83 proposed new generating facilities already plan to build a recirculating wet

cooling tower, so only 9 facilities are assumed to incur costs for complying with the flow

amortization period (see Chapter 7 of the Economic Analysis).

102 See Section 1V.A.1 above or Chapter 5 of the Economic Analysis for underlying estimatesand methods

used for estimating the cost of the rule.
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reduction requirement at § 124.84(b)(1) of the final rule.

EPA used annual forecasts of new capacity additions from the AEO2001 to predict
how many of the 83 new generating facilities will begin operation in each year between
2001 and 2020. EPA then distributed the new facilities estimated to install a cooling
tower evenly over the years with projected new facilities. For example, EPA estimates
that three of the 14 new in-scope coal-fired facilities are planning to build a once-through
system in the baseline. The cost analysis therefore assumes that the 1%, 6™, and 11" coal-
fired facility to begin operation will incur costs of a recirculating wet cooling tower. An
additional coal facility which plans to have a cooling pond was treated as having a once-
through system in the baseline and was also costed with a cooling tower.'” This facility
was assumed to be the 2™ to begin operation. EPA’s assumptions on when new Track I
coal facilities will begin operation leads to an overestimate of the total costs of this rule
because higher cost facilities are over represented among the coal facilities beginning
operation early in the 20-year analysis period. Additionally, EPA estimates that five of the
69 new in-scope combined-cycle facilities would install a recirculating wet cooling tower

as a result of the rule. The cost analysis therefore assumes that the 1%, 16", 30", 44", and

1% n some states, acooling pond is considered a water of the U.S. In these states, a plant
with such a cooling system would have to comply with the recircul ating requirements of
the final section 316(b) New Facility Rule. In those states where a cooling pond is not
considered awater of the U.S., a plant would not have to comply with the recirculating
requirements of thisrule. The costing analysis made the conservative assumption that
facilities with a cooling pond would have to comply with the recirculating requirements.
These recirculating facilities with cooling ponds were therefore costed as if they had a
once-through system in the baseline.
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58™ combined-cycle facility to begin operation will incur costs of a recirculating wet
cooling tower.

Total annualized costs for the 83 new facility electric generators are estimated to
be $34.7 million (using a 7 percent discount rate). The lowest annualized compliance cost
for any electric generator is estimated to be approximately $170,000; the lowest
annualized cost per megawatt of generating capacity is estimated to be $153. The highest
annualized cost is estimated to be $19.1 million; the highest cost per megawatt of
generating capacity is estimated to be $11,640. Sixty-nine facilities are expected to have
relatively low annualized compliance costs (below $200,000 per facility), while 8 facilities
will have annualized costs exceeding $1 million per facility.'™ The other facilities would

have costs between $200,000 and $1 million per facility.

B. Manufacturing Sector

For the period 2001 through 2020, EPA projected that 38 new manufacturing
facilities will incur costs to comply with today’s final rule. All of these facilities are
model facilities estimated based on industry growth rates (derived from the U.S. Industry
and Trade Outlook 2000 and industry-specific sources, such as Kline’s Guide to the
Chemical Industry) and responses to the section 316(b) industry survey. Facility-specific

operational characteristics of the cooling water intake structures, economic and financial

%The higher-cost electric generaors are expected to begin operation in the years 2004, 2005 (two
facilities), 2007 (two fadlities), 2010, 2013, and 2017.
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characteristics of the projected new facilities, and waterbody type and other locational
information were not available. EPA assumed that the characteristics of new facilities in a
given 4-digit SIC code will be similar to the characteristics of existing facilities in that
same SIC code. Compliance costs were therefore calculated based on the characteristics
of existing facilities by SIC code, source water type, cooling system type, and flow, using
data from the section 316(b) industry survey of existing facilities. EPA used the same unit
costs and methods as for new electric generators.

Total annualized costs for the 38 new manufacturing facilities are estimated to be
$13.0 million. The lowest annualized compliance cost for any facility is approximately
$175,000; the highest annualized cost is $1.6 million; the average annualized costs for the
remaining 36 manufacturing facilities centers around $494,000 per facility. Five of the
manufacturing facilities incur annualized costs less than $200,000 per facility, and one
chemicals facility incurs annualized costs exceeding $1 million.

Exhibit 4 provides a summary of the estimated annualized compliance costs for

today’s final rule.

ExHIBIT 4—NATIONAL ANNUALIZED COSTS OF COMPLIANCE WITH THE SECTION 316(B)

NEW FACILITY REGULATION (IN $2000, MILLIONS)

Industry Category Number of Capital and Recurring Costs | Total Annualized
Projected New Permit Compliance
In- Scope Application Costs
Facilities Costs
Electric Generators
Combined-Cycle 69 $3.7 $9.6 $13.3
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Coal-Fired 14 4.1 17.3 214
Total Generators 83 7.8 26.9 34.7
Manufacturing Facilities

SIC 26 Pulp & paper 2 0.2 0.3 0.5
SIC 28 Chemicals 22 2.7 4.1 6.8
SIC 29 Petroleum 2 0.3 0.5 0.8
SIC 331 Iron & steel 10 1.9 2.8 4.6
SIC 333/335 Aluminum 2 0.1 0.1 0.2
Total Manufacturing 38 5.2 7.8 13.0
All Projected New 121 12.9 34.7 47.7
Facilities

C. Economic Impacts

The estimated annualized compliance costs would represent a small portion of the

estimated revenues for almost all of the new facilities subject to today srule. Costs as a

percentage of baseline revenues would be less than 1 percent for all but nine of the

facilities. Of thesenine facilities, only 3 would experience costsas a percentage of

baseline revenues of 3 percent or more.’® EPA’sdiscussion of cost impacts is presented

in Chapter 7 of the Economic Analysis Impacts at theindustry level are expected to be

very limited because the projected number and total capacity of the new facilities that are

within the scope of today sfinal rule are generally small compared with the industry as a

105

electric generators would have annualized costs greater than 1 but less than 3 percent of revenues.

Three coal facilities would have annualized costs between 3.3 percent and 5.2 percent of revenues. Six
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whole. Because EPA does not expect many facilities to be affected and does not expect
the costs of the rule to create a barrier to entry or to create a significant changein
productivity, EPA does not expect today' s final rule to causesignificant changesin
industry productivity, competition, prices, output, foreigntrade, or employment. The
baseline revenues and the modest costs for each facility subject to today’srule are
sufficient to preclude any barriersto entry.

EPA therefore expects the final rule to be economically pradicable for the
industries as awhole. Theruleis not expectedto result in any significant impact on
generation and distribution of electricity, because most of the electric generation facilities
are expected to meet most of the rule’ s requirements in the baseline. Only a small
percentage of thetotal number of facilitiesin each of the manufacturing sectorswill be
affected by the final rule. EPA therefore concludes tha this rule will not resultin a

sgnificant i mpact on i ndustries or the economy.

D. Cost and Economic Impacts of Other Alternatives

In addition to today’s final rule, EPA estimated the costs and economic impacts of
several alternative regulatory options. The first alternative option that EPA considered
would be to apply the Track I requirements of today’s final rule only to facilities
withdrawing from estuaries, tidal rivers, Great Lakes, and oceans. Under this option, the

definition and number of new facilities subject to the rule would not change, but some
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facilities would incur less stringent compliance requirements. EPA estimates that the total
annualized compliance costs for this alternative would be $36.3 million. The second
alternative option considered by EPA would impose more stringent compliance
requirements on the electric generating segment of the industry. It is based wholly or in
part on a zero intake-flow (or nearly zero, extremely low-flow) requirement,
commensurate with levels achievable through the use of dry cooling systems. New
manufacturing facilities would not be subject to these stricter requirements but would have
to comply with the requirements of today’s final rule. EPA estimated costs for this
alternative by assuming that the dry cooling standard would apply to electric generators on
all waters of the U.S. The costs of this option are estimated to be $490.7 million per year.
The first alternative regulatory option considered by EPA would have lower total
costs than today’s final rule. A regulatory framework based on dry cooling towers for
some or all electric generators is the most expensive option. Compared with today’s final
rule, this option would impose an additional cost of $443 million, or $6,910 per megawatt

of generating capacity, on the electric generating sector.

IX. Potential Benefits Associated with Reducing Impingement and Entrainment

To provide an indication of the potential benefits of adopting best technology for
cooling water intake structures, this section presents information from existing sources on

impingement and entrainment losses associated with cooling water intake structures and
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the economic benefits associated with reducing these losses. Benefits of the regulation
come from preventing situations such as those discussed below. Examples are drawn from
existing sources because the information needed to quantify and value potential reductions
in losses at new facilities is not available. The reason the information is unavailable is that
the exact location of future facilities is unknown. Also unknown are details of cooling
water intake structure characteristics, such as the exact configuration of intake, the species
present near an intake, the life stages of the species at the time they are present, and the
susceptibility of these species to impingement and entrainment. For some facilities listed
in the new NEWGen database, there is some general information about facility locations,
but details of intake characteristics and the ecology of the surrounding waterbody are
unavailable. For facilities projected into the future, there is no locational information at
all. Site-specific information is critical in predicting benefits, because studies at existing
facilities demonstrate that benefits are highly variable across facilities and locations. Even
similar facilities on the same waterbody can have very different benefits depending on the
aquatic ecosystem in the vicinity of the facility and intake-specific characteristics such as
location, design, construction, and capacity.

In general, the probability of impingement and entrainment at future cooling water
intake structure locations depends on intake and species characteristics that influence the
intensity, time, and spatial extent of interactions of aquatic organisms with a facility’s
cooling water intake structure and the physical, chemical, and biological characteristics of

the source waterbody. Flows commensurate with closed-cycle cooling systems (which are
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one part of the basis for best technology available) withdraw water from a natural
waterbody, circulate the water through the condensers, and then send it to a cooling tower
or cooling pond before recirculating it back through the condensers. Because cooling
water is recirculated, closed-cycle systems generally reduce the water flow from 72
percent to 98 percent, thereby using only 2 percent to 28 percent of the water used by
once-through systems. Itis generally assumed that this would result in a comparable
reduction in impingement mortality and entrainment.

Fish species with free-floating, early life stages are highly susceptible to cooling
water intake structure impacts. Such planktonic organisms lack the swimming ability to
avoid being drawn into intake flows. Species that spawn in nearshore areas, have
planktonic eggs and larvae, and are small as adults experience even greater impacts,
because both new recruits and reproducing adults are affected (e.g., bay anchovy in
estuaries and oceans). In general, higher impingement and entrainment are observed in
estuaries and near coastal waters because of the presence of spawning and nursery areas.

The final regulatory framework also recognizes that for any given species and
cooling water intake structure location, the proportion of the sourcewater flow supplied to
the cooling water intake structure is a major factor affecting the potential for impingement
and entrainment. In general, if the quantity of water withdrawn is large relative to the flow
of the source waterbody, water withdrawal would tend to concentrate organisms and
increase numbers impinged and entrained. Thus, the final flow requirements seek to

reduce impingement and entrainment by limiting the proportion of the waterbody flow that
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can be withdrawn.

The following five examples from studies at existing facilities offer some
indication of the relative magnitude of monetary damages associated with cooling water
intake structures. These examples exhibit the magnitude of impingement and entrainment,
on a per facility basis, that could be significantly reduced in the future for similar steam
electric facilities under this final rule. In the following discussion, the potential benefits of
lowering intake flows to a level commensurate with those of a closed-cycle recirculating
cooling water system (for the projected 90 percent of facilities not already planning to use
such systems) is illustrated by comparisons of once-through and closed-cycle cooling
systems (e.g., the Brayton Point and Hudson River facilities). The potential benefits of
additional requirements defined by regional pemit directors are demonstrated by
operational changes implemented to reduce impingement and entrainment (e.g., the
Pittsburg and Contra Costa facilities). The Ludington example demonstrates how
impingement and entrainment losses of forage species can lead to reductions in
economically valuable species. Finally, the potential benefits of implementing additional
design and construction technologies to increase survival of organisms impinged or
entrained is illustrated by the application of modified intake screens and fish return
systems (e.g., the Salem Nuclear Generating Station).

The first example of the potential benefits of minimizing intake flow and
associated impingement and entrainment is provided by data for the Brayton Point facility,

located on Mt. Hope Bay in Massachusetts. In July 1984, the operation of Unit 4 was
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changed from closed-cycle cooling and piggyback operation to once-through cooling.
Although conversion to once-through cooling increased intake flow by about41 percent,
the facility requested the change because of electrical problems associated with salt
contamination from Unit 4's closed-cycle cooling canal equipped with spray modules.
The lower losses expected under closed-cycle operation can be estimated by comparing
losses before and after this modification. Based on reports providing predicted'® or
actual'” losses after the Unit 4 modification, EPA estimates that the average annual
reduction in entrainment losses of adult equivalents of catchable fish resulting from
closed-cycle operation of a single unit at Brayton Point (reducing the flow of that unit
from 1,045 MGD to 703 MGD) would range from 207,254 Atlantic menhaden (Brevoortia
tyrannus)' and 155,139 winter flounder (Pleuronectes americanus)’ to 20,198 tautog
(Tautoga onitis)* and 7,250 weakfish (Cynoscion regalis)’ per year. Assuming a
proportional change in harvest, the lower losses associated with a closed-cycle system
would be expected to result in an increase of 330,000 to 2 million pounds per year in
commercial landings and 42,000 to 128,000 pounds per year in recreational landings.
The second example of the potential benefits of low intake flow is provided by an
analysis of impingement and entrainment losses at five Hudson River power plants.

Estimated fishery losses under once-through compared with closed-cycle cooling indicate

1% Marine Research, Inc. and N ew England Power Company. 1981. Final Environmental Impact Report

and Sections 316(a) and 316(b) Demonstrations Made in Connection with the Proposed conversion of
Generating Unit No. 4 from Closed-Cycle to Once-Through Cooling.

197 New England Power Company and M arine Research Inc. 1995. Brayton Point Station Annual
Biological and Hydrological Report, January-December 1994.
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that an average reduction in intake flow of about 95 percent at the three facilities
responsible for the greatest impacts would result in a 30 to 80 percent reduction in fish
losses, depending on the species involved.'” An economic analysis estimated monetary
damages under once-through cooling based on the assumption that annual percentage
reductions in year-classes of fish result in proportional reductions in fish stocks and

harvest rates.'”

A low estimate of damages was based on losses at all five facilities, and a
high estimate was based on losses at the three facilities that account for most of the
impacts. Damage estimates under once-through cooling ranged from about $1.3 million to
$6.1 million annually in 1999 dollars. Over the next 20 years, EPA projects that 9 out of
83 new power plants would be built without recirculating systems in the absence of this
rule. Most of the costs projected for the final rule are associated with installing
recirculating systems as a result of this final rule.

The third example demonstrates how impingement and entrainment losses of

forage species can lead to reductions in economically valued species. A random utility

model (RUM) was used to estimate fishery impacts of impingement and entrainment by

108 Boreman, J. and C.P. Goodyear. 1988. Estimates of entranment mortality for striped bass and other

fish species inhabiting the Hudson River Estuary. American Fisheries Society Monograph 4:152-160.

1%Rowe, R.D., C.M . Lang, L.G. Chestnut, D .A. Latimer, D.A. Rae, S.M . Bernow, and D .E. W hite. 1995.
The New York Electricity Externality Study, Volume 1. Empire State Electric Energy Research
Corporation.
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the Ludington Pumped Storage plant on Lake Michigan."'*'"" This method estimates
changes in demand for beneficial use of the waterbody as a function of changes in catch
rates. The Ludington facility is responsible for the loss of about 1 to 3 percent of the total
Lake Michigan production of alewife, a forage species that supports valuable trout and
salmon fisheries. It was estimated that losses of alewife result in aloss of nearly 6 percent
of the angler catch of trout and salmon each year. On the basis of RUM analysis, the
study estimated that if Ludington operations ceased, catch rates of trout and salmon
species would increase by 3.3 to 13.7 percent annually, amounting to an estimated
recreational angling benefit of $0.95 million per year (in 1999 dollars) for these species
alone.

The fourth example indicates the potential benefits of technologies that have been
required in past section 316(b). Two plants in the San Francisco Bay/Delta, Pittsburg, and
Contra Costa in California have made changes to their intake operations to reduce
impingement and entrainment of striped bass (Morone saxatilis). These changes include
flow reduction through variable speed pumps. These operational changes have also
reduced incidental take of several threatened or endangered fish species, including the

delta smelt (Hypomesus transpacificus) and several runs of chinook salmon

110 Jones, C.A., and Y .D. Sung. 1993. Valuation of Environmental Quality at Michigan Recreational

Fishing Sites Methodological Issues and Policy Applications. Prepared under EPA Contract No. CR-
816247 for theU.S. EPA, Washington, DC.

i Pumped storage facilities do not use cooling water and are therefore not subject to this final rule.

However, the concept of economic valuation of lossesin forage species is transferabl e to other types of
stressors, including cooling water intake structures.
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(Oncorhynchus tshawytscha) and steelhead trout (Oncorhynchus mykiss). According to
technical reports by the facilities, use of these technologies reduced striped bass losses by
78 to 94 percent, representing an increase in striped bass recreational landings averaging
about 100,000 fish each year.''>''>!"*!">11% A Jocal study estimated that the consumer
surplus of an additional striped bass caught by a recreational angler is $8.87 to $13.77.""”
This implies a benefit to the recreational fishery, from reduced impingement and
entrainment of striped bass alone, in the range of $887,000 to $1,377,000 annually. The
monetary benefit of reduced impingement and entrainment of threatened or endangered
species might be substantially greater.

The final example indicates the potential benefits of technologies that can be

applied to reduce impingement. In its 1999 permit renewal application, the Salem Nuclear

M2 pacific Gas & Electric Company. 1996. Best Technology Available 1995 Technical Report for the

Contra Costa and Pittsburg Power Plants. Prepared for Central Valley and San Francisco Bay Regional
Water Quality Control Boards.

113 pacific Gas & Electric Company. 1997. Best Technology Available 1996 Technical Report for the

Contra Costa and Pittsburg Power Plants. Prepared for Central Valley and San Francisco Bay Regional
Water Quality Control B oards.

114 pacific Gas & Electric Company. 1998. Best Technology Available 1997 Technical Report for the

Contra Costa and Pittsburg Power Plants. Prepared for Central Valley and San Francisco Bay Regional
Water Quality Control Boards.

115 pacific Gas & Electric Company. 1999. Best Technology Available 1998 Technical Report for the

Contra Costa and Pittsburg Power Plants. Prepared for Central Valley and San Francisco Bay Regional
Water Quality Control Boards.

118 southern Energy California. 2000. Best T echnology Available: 1999 T echnical Report for the Contra
Costa and Pittsburg Power Plants. Prepared for Central Valley and San Francisco Bay Regional Water
Quality Control Boards.

17 Huppert, D.H. 1989. Measuring the value of fish to anglers: application to central California

anadromous species. Marine Resource Economics 6:89-107.
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Generating Station in the Delaware Estuary evaluated the potential benefits of dual-flow,
fine mesh traveling screens designed to achieve an approach velocity of 0.5 ft/s.'"* Based
on the facility’s projections

of net increases in recreational fisheries that would occur with this technology, EPA
estimates that angler consumer surplus would increase by $531,247, to $1,780,104
annually in 1999 dollars. Assuming that nonuse benefits are at least 50 percent of
recreational use benefits, nonuse benefits associated with the screens might be expected to
amount to up to $890,052 per year.

A more detailed discussion of cooling water intake structure impacts and potential

benefits can be found Chapter 11 of the Economic Analysis document.

X. Regulatory Requirements

A. Executive Order 12866: Regulatory Planning and Review

Under Executive Order 12866, (58 FR 51735, October 4, 1993) the Agency must
determine whether the regulatory action is “significant” and therefore subject to the Office
of Management and Budget (OMB) review and the requirements of the Executive Order.
The Order defines a “significant regulatory action” as one that is likely to result in a rule

that may:

18 pyplic Service Electric and Gas Company. 1999. Appendix F, 1999 Permit Renewal Application,

NJPDES Permit No. NJ0005622.
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. have an annual effect on the economy of $100 million or more or adversely
affect in a material way the economy, a sector of the economy,
productivity, competition, jobs, the environment, public health or safety, or
State, local, or Tribal governments or communities;

. create a serious inconsistency or otherwise interfere with an action taken or
planned by another agency;

. materially alter the budgetary impact of entitlements, grants, user fees, or
loan programs or the rights and obligations of recipients thereof; or

. raise novel legal or policy issues arising out of legal mandates, the

President's priorities, or the principles set forth in the Executive Order.

Pursuant to the terms of Executive Order 12866, it has been determined that this
final ruleis a “significant regulatory action.” As such, this action was submitted to OMB
for review. Changes made in response to OMB suggestions or recommendations will be

documented in the public record.

B. Paperwork Reduction Act

The Office of Management and Budget (OMB) has approved the information
collection requirements contained in this rule under the provisions of the Paperwork

Reduction Act, 44 U.S.C. 3501 et seq. and has assigned OMB control number 2040-0241.
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The information collection requirements relate to new electric generation and
manufacturing facilities collecting information for baseline biological characterization,
monitoring of impingement and entrainment, preparing comprehensive demonstrations,
verifying compliance, and preparing yearly reports.

Since the proposal, EPA used updated sources and revised the number of facilities
that will be subject to this rule (See Section IV.A.1 of this preamble). These new data
sources resulted in an increase in the number of facilities projected as subject to this rule
from 98 in the proposed rule analysis to 121 in the final rule. As a result, the cost and
burden estimates for today’s final rule have increased somewhat.

In the final rule, EPA has revised the requirements of the source water baseline
biological characterization to allow the use of existing information, which lowers the cost
incurred by new facilities. However, today’s rule includes a Comprehensive
Demonstration requirement for those facilities choosing Track II. Cost and burden
estimates for today’s final rule were revised accordingly.

Burden is defined asthe total time, effort, or financial resources expended by
persons to generate, maintain, retain, or disclose or provide information to or for a Federal
agency. Thisincludes the time needed to review instructions; develop, acquire, install,
and utilize technology and systems for the purposes of colleding, validating, and verifying
information, processing and maintaining information, and disclosing and providing
information; adjust the existing ways to comply with any previously applicable

instructions and requirements; train personnel to be able to respond to acollection of
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information; search data sources, complete and review the collection of information; and
transmit or otherwise disdose the information.

The total burden of the information collection requirements associated with today’s
rule is estimated at 121,127 hours. The corresponding estimates of cost other than labor
(labor and non-labor costs are included in the total cost of the rule discussed in Section
VIII of this preamble) is $5.3 million for 18 facilities and 44 States and one Territory for
the first three years after promulgation of the rule. Non-labor costs include activities such
as capital costs for remote monitoring devices, laboratory services, photocopying, and the
purchase of supplies. The burden and costs are for the information collection, reporting,
and recordkeeping requirements for the three-year period beginning with the effective date
of today’s rule. Additional information collection requirements will occur after this initial
three-year period as new facilities continue to be permitted and such requirements will be
counted in a subsequent information collection request. EPA does not consider the
specific data that would be collected under this final rule to be confidential business
information. However, if arespondent does consider this information to be confidential,
the respondent may request that such information be treated as confidential. All
confidential datawill behandled in accordance with 40 CFR 122.7, 40 CFR pat 2, and
EPA’ s Security Manual Part 11l, Chapter 9, dated August 9, 1976.

Compliance with the applicable information collection requirements imposed
under this final rule (see §§ 122.21(r),125.86,125.87, 125.88, and 125.89) is mandatory.

Before new facilities can begin operation, they would be required first to perform severa
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data-gathering ectivities as part of thepermit application process. Today’s rule would
require several distinct types of information collection as pat of the NPDES application.
In general, the information would be used to identify which of the requirements in today’s
final rule applies to the new facility, how the new facility would meet those requirements,
and whether the new facility’s cooling water intake structure reflects the best technology
available for minimizing environmental impact. Specific data requirements of today’s rule

follow:

Intake structure data, consisting of intake structure design and a facility
water balance diagram, to evaluate the potential for impingement and
entrainment of aquatic organisms; and

Information on design and construction technologies implemented to
ensure compliance with the applicable requirements set forth in today’s

rule.

In addition to the information requirements of the permit application, NPDES
permits normally specify monitoring and reporting requirements to be met by the
permitted entity. New facilities that fal within the scope of thisrule would be requiredto
perform biological monitoring of impingement and entrainment, monitoring of the screen
or through-screen technology vdocity, and visud inspections of the cooling water intake

structure and any additional technologies. Additional ambient water quality monitoring
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may also be required of facilities dgoending on the specifications of their permits The
facility would be expected to andyze the results from its monitoring efforts and provide
these results in an annual status report to the permitting authority. Finally, facilities would
be required to maintain records of all submitted documents, supporting materials, and
monitoring results for at least threeyears. (Notethat the director may require that records
be kept for alonger period to coincide with the life of the NPDES permit.)

All impacted facilities would carry out the specific activities necessary to fulfill the
general information collection requirements. The estimated burden includes developing a
water balance diagram that can be used to identify the proportion of intake water used for
cooling, make-up, and process water. Some of the facilities (those choosing Track II)
would gather performance data to determine the effectiveness of alternative technologies
that reduce impingement and entrainment to levels commensurate with reductions
achieved through use of recirculating wet cooling towers and document the basis of their
determination in a demonstration study. The burden estimates include sampling, assessing
the source waterbody, estimating the magnitude of impingement and entrainment, and
reporting results in a comprehensive demonstration for certain facilities. The burden also
includes conducting a pilot study to show that alternative technologies to be installed are
equivalent in performance to the fast track technologies, if data are not publicly available
for assessing the performance of certain technologies. Some of the facilities would need
to perform additional activities related to velocity and flow reduction requirements. The

burden estimates also incorporate the cost of preparing a narrative description of the
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design, structure, equipment, and operational features required to meet velocity and flow

reductions.

In addition to the activities mentioned above, some facilities would need to prepare

and submit a plan describing design characteristics of additional technologies to be

installed that will reduce impingement and entrainment and maximize survival of aquatic

organisms. The estimates for some facilities also incorporate the cost of sampling,

analyzing, and reporting the type and number of impinged and entrained organisms;

velocity monitoring; and biweekly inspections of installed technologies.

Exhibit 5 presents a summary of the maximum burden estimates for afacility to

prepare a permit application and monitor and report on cooling water intake structure

operations as required by thisrule.

ExHIBIT5.—MaXxiMuM BURDEN AND COSTS PER FACILITY FOR NPDES PERMIT
APPLICATION AND MONITORING AND REPORTING ACTIVITIES

Activities Burden Labor cost Other(lgnilgg%costs
(hr) a

Start-up activities 43 $1,585 $50
Permit application 146 4,598 500
activities

Source waterbody 104 3,010 100

flow information

Source water 265 8,975 750

baseline biological
characterization
data
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CWIS flow
reduction
requirements
(Track 1)

108

3,261

400

CWIS velocity
requirements
(Track 1)

138

$4,428

$1,000

Design and
construction
technology plan
(Track I)

85

2,840

50

Comprehensive
demonstration
study plan (Track

1)

383

13,563

1,000

Source water
baseline biological
characterization
study (Track II)

5178

274,845

13,000

Evaluation of
potential CWIS
effects (Track Il)

2577

135,141

500

Subtotal

9,027

452,246

17,350

Maximum Burden and Costs per Facility for Annual Monitoring and Reporting

Activities
Biological 388 $20,240 $650
monitoring
(impingement)
Biological 776 41,035 4,000
monitoring
(entrainment)
Velocity monitoring 163 4,993 100
Visual inspection of 253 8,159 100

installed
technology and
remote monitoring
equipment ©

330



Verification 122 5,146 500
monitoring (Track

IN)

Yearly Status 348 13,071 750
report activities

Subtotal 2,050 $92,644 $6,100

Cost of supplies, filing cabinets, photocopying, boat renting, etc.

The Comprehensive Demonstration Study also has contracted service costs associated with it.
Rem ote m onitoring e quipment also has capital and O &M costs associated with it

The verification monitoring also has contracted services associated with it.

Q o o o

EPA believesthat all 44 Staes and one territory with NPDES permitting authority
will undergo start-up activities in preparation for administering the provisions of the new
facility rule. As part of these start-up activities, Statesand Territories are expected to train
junior technical staff to review materials suomitted by facilities, and then use these
materials to evaluate compliance with the spedfic conditions of eachfacility’s NPDES
permit.

Each State’ s/Territory’s actual burden associated with reviewing submitted
materials, writing permits, and tracking compliance depends on the number of new in-
scope facilities that will be built in the State/Territory during the ICR approval period.
EPA expectsthat State and Territory technical and clerical staff will spend time gathering,
preparing, and submitting the various documerts. EPA’s burden estimates reflect the
genera staffing and level of expertise that istypical in States/Territories that administer
the NPDES permitting program. EPA considered thetime and qualifications necessary to
compl ete various tasks such as reviewing submitted documents and supporting materials,

verifying daa sources, planning responses, determining specific permit requirements,
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writing the actual pe'mit, and conferring with facilities and theinterested public. Exhibit

6 provides a summary of the burden estimates for States/Territories performing various

activities associated with the final rule.

EXHIBIT 6.—ESTIMATING STATE/TERRITORY BURDEN AND COSTS FOR ACTIVITIES

facility)

Activities Burden (hrs) Labor Cost Other Direct
Cost
Start-up activities (per 100 $3,514 $50
state/territory)
Statefterritory permit issuance 723 29,128 350
activities (per facility)
Annual state/territory activities (per 50 1,670 50

An Agency may not conduct or sponsor, and a personis not required to respond to

acollection of information, unlessit displays a currently valid OMB control number. The

OMB control numbers for EPA's regulations are listed in 40 CFR part 9 and 48 CFR

Chapter 15. EPA is amending the table in 40 CFR part 9 of currently approved ICR

control numbers issued by OMB for various regulations to list the information

requirements contained in this final rule.

C. Unfunded Mandates Reform Act
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Title II of the Unfunded Mandates Reform Act of 1995 (UMRA), Pub. L. 104-4,
establishes requirements for Federal agencies to assess the effects of their regulatory
actions on State, local, and Tribal governments and the private sector. Under section 202
of UMRA, EPA generally must prepare a written statement, including a cost-benefit
analysis, for proposed and final rules with “Federal mandates” that might result in
expenditures to State, local, and Tribal governments, in the aggregate, or to the private
sector, of $100 million or more in any one year. Before promulgating an EPA rule for
which a written statement is needed, section 205 of UMRA generally requires EPA to
identify and consider areasonable number of regulatory alternatives and adopt the least
costly, most cost-effective, or least burdensome alternative that achieves the objectives of
the rule. The provisions of section 205 do not apply when they are inconsistent with
applicable law. Moreover, section 205 allows EPA to adopt an alternative other than the
least costly, most cost-effective, or least burdensome alternative if the Administrator
publishes with the final rule an explanation why that alternative was not adopted. Before
EPA establishes any regulatory requirements that might significantly or uniquely affect
small governments, including Tribal governments, it must have developed under section
203 of the UMRA a small government agency plan. The plan must provide for notifying
potentially affected small governments, enabling officials of affected small governments
to have meaningful and timely input in the development of EPA regulatory proposals with
significant intergovernmental mandates, and informing, educating, and advising small

governments on compliance with regulatory requirements.
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EPA has determined that this rule does not contain a Federal mandate that might
result in expenditures of $100 million or more for State, local, and Tribal governments, in
the aggregate, or the private sector in any one year. Total annualized compliance and
implementation costs are estimated to be $47.9 million. Of the total costs, the private
sector accounts for $43.8 million and the government sector (includes direct compliance
costs for facilities owned by government entities) accounts for $4.1 million. EPA
calculated annualized costs by estimating initial and annual expenditures of facilities and
regulatory authorities over the 30-year period (2001-2030), calculating the present value of
that stream of expenditures using a 7 percent discount rate. EPA estimates that the highest
undiscounted cost incurred by the private sector in any one year is approximately $71.2
million and the highest costincurred by government sector in any one year is
approximately $19.0 million. Thus, today’s rule is not subject to the requirements of
sections 202 and 205 of UMRA.

EPA has determined that this final rule contains no regulatory requirements that
might significantly or uniquely affect small governments. Thus, today’s final rule is not
subject to the requirements of section 203 of UMRA. A municipality that owns or operates
a new electric generation facility is the primary category of small government operations
that might be affected by this rule. Existing data indicate that only four government owned
facilities will be constructed in the next twenty years. All four are expected to be owned
by large governments. Of these, two are expected to be State owned, one is projected to

be owned by a municipality and one by a municipality market. In addition, to minimize
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cost, this final rule excludes facilities that take in less than two (2) million gallons per day.

Details and methodologies used for these estimates are included in the Economic Analysis

document, which is in the docket.

D. Regulatory Flexibility Act (RFA), as Amended by the Small Business Regulatory

Enforcement Fairness Act of 1996 (SBREFA), 5 U.S.C. 601 et seq.

The RFA generally requires an agency to prepare a regulatory flexibility analysis
of any rule subject to notice and comment rulemaking requirements under the
Administrative Procedure Act or any other statute unless the agency certifies that the rule
will not have a significant economic impact on a substantial number of small entities.
Small entities include small businesses, small organizations, and small governmental
jurisdictions.

Today’s rule is intended to minimize the adverse environmental impact from
cooling water intake structures and regulates new facilities that use cooling water
withdrawn directly from waters of the U.S. The primary impact would be on new steam
electric generating facilities (SIC 4911); however, a number of new facilities in other
industries likely will also be regulated, including, but not limited to, paper and allied
products (primary SIC 26), chemical and allied products (primary SIC 28), petroleum and
coal products (primary SIC 29), and primary metals (primary SIC 33).

For the purposes of assessing the impacts of today’s rule on small entities, small
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entity is defined as: (1) a small business according to the Small Business Administration
(SBA) size standards; (2) a small governmental jurisdiction that is a govemment of a city,
county; town, school district or special district with a population of less than 50,000; and
(3) a small organization that is a not-for-profit enterprise which is independently owned
and operated and is not dominant in its field. After considering the economic impacts of
today’s rule on small entities, I certify that this action will not have a significant economic
impact on a substantial number of small entities. This rule is expected to regulate only a
small number of facilities owned by small entities, representing a very small percentage of
all facilities owned by small entities in their respective industries. EPA has estimated that
11 new facilities owned by small entities would be regulated by this final rule. Of the 11
new facilities owned by small entities, 8 are steam electric generating facilities and 3 are
manufacturing facilities. This rule will not regulate any small governments or small

organizations.

1. Electric Generation Sector

EPA has described the process by which prospective new steam electricity

generating facilities subject to today’s rule were identified in Section IV.A of this

preamble and in Chapter 5 of the Economic Analysis document. As described in Chapter

8 of that document, EPA then identified those facilities subject to the rule whose owner

would be defined as a small business. The analysis used the definitions of small
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businesses established by the Small Business Administration (SBA). (The SBA defines
small businesses based on Standard Industrial Classification (SIC) codes and size
standards expressed by the number of employees, annual receipts, or electric output.) The
SBA defines a small steam electric generator as a firm whose facilities generate 4 million
megawatt-hours output or less. EPA has determined that 8 facilities owned by small
businesses in the steam electric generating industry are likely to be regulated by today’s
rule.

The estimated annualized compliance costs that facilities owned by small entities
would likely incur represent between 0.11 and 0.44 percent of estimated facility annual
sales revenue. All but one electric generating facilities owned by a small firm incur costs
less than 0.3 percent of revenues. The results of this screening analysis indicated very low
impacts at the facility level. Consequently, the costs to the parent small entity would be
even lower.

The absolute number of small entities potentially subject to this rule is low. This is
not unexpected since the total number of facilities subject to this rule is also low, even
though the electric power industry is currently experiencing a rapid expansion and
transition due to deregulation and new Clean Air Act requirements for emissions controls,
and a large number of generating plants are under construction or planned for the early
years of the final rule. First, there is atrend toward construction of combined-cycle
technologies using natural gas, which use substantially less cooling water than other

technologies. Second, there has been a decline in the use of surface water as the source of
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cooling water. An analysis of new combined-cycle facilities, identified from the NEWGen
database shows a trend toward less use of surface cooling water. The analysis showed that
66 percent of the analyzed facilities use alternative sources of cooling water (e.g., grey
water, ground water, municipal water, or dry cooling). EPA believes this reflects the
increased competition for water, an heightened awareness of the need for water
conservation, and increased local opposition to the use of surface water for power
generation. Taken together, the trend toward combined-cycle generating technologies,
which have small cooling water requirements per unit of output, and the movement away
from the use of surface cooling water result in a low projected number of regulated

facilities, despite the expected expansion in new generating capacity.

2. Manufacturing Sector

Chapter 5 of the Economic Analysis document shows that 38 new manufacturing

facilities are expected to incur compliance costs under today’s rule. Since EPA’s estimate
of new manufacturing facilities is based on industry growth forecasts and not on specific
planned facilities, actual parent firm information was not available. EPA, therefore,
developed profiles of representative new facilities based on the characteristics of existing
facilities identified in EPA’s Industry Survey of existing facilities.

Using SBA size standards for the firm’s SIC Code, only 3 of the 38 new

manufacturing facilities are projected to be owned by a small entity. One of the 3 facilities
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is in the chemicals sector and two are in the metals sector (in both sectors, a small entity is
defined as a firm with fewer than 1,000 employees). EPA compared annualized costs to
annual sales revenue to assess impacts for manufacturing firms. The test was applied at
the facility rather than the firm level, which provides a conservative estimate of the
impacts because the ratio of costs to revenues were relatively lower at the firm level than
at the individual facility level. The impact analysis showed a negligible impact on small
entities: very low effects on facility sales revenue (ranging from 0.04 to 0.08 percent).

EPA has conducted extensive outreach to industry associations and organizations
representing small govemment jurisdictions to identify small-entity manufacturing
facilities. Based on the outreach effort and a review of the relevant industry trade
literature, EPA concludes that, although the exact number of facilities owned by small
entities that would be subject to the rule is difficult to quantify, it is evident that for the
foreseeable future few, if any, small entities would be affected. EPA estimates that only
2.9 percent of future facilities in the next twenty years owned by small entities will use
cooling water at levels that would bring them within the scope of this regulation.

The small number of small entities subject to this rule in the manufacturing sector
is not surprising because the facilities likely to be subject to the rule are large industrial
facilities that are not generally owned by small entities. There are many reasons for the
limited projected number of in-scope new facilities owned by small entities. Depending
on which industry sector is considered, these include industry downsizing; expansion of

capacity at existing facilities as a means of meeting increased demand; mergers and
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acquisitions that reduce the overall number of firms; and addition of a significant number
of facilities in at least one industry sector as part of a recently completed expansion cycle
so that additional new facilities are not expected for the foreseeable future. The segments
of the industries that are the primary users of cooling water are mostly large, capital
intensive enterprises with few, if any, small businesses within their ranks.

A final reason why this rule does not have a significant economic impact on a
substantial number of small entities is that EPA has established a two (2) MGD flow as the
level below which facilities would not be subject to the requirements of the rule. This
minimum flow level exempts many facilities using small amounts of water, including
facilities owned by small entities, while covering approximately 99 percent of the total
cooling water withdrawn from the waters of the U.S. Therefore, EPA concludes that there
will be a negligible increase in the number of small facilities in these manufacturing
industries subject to today’s final rule. Exhibit 7 summarizes the results of small entity

analysis.
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ExHIBIT 7.—SuMMARY OF RFA/SBREFA ANALYSIS

Type of facility

Number of facilities
owned by small entities

Annual compliance costs/
annual sales revenue

Steam electric

0f - 0,
generating facilities 8 0.11% - 0.44%
Manuracturing 3 0.04% - 0.08%
Total 11 0.04% to 0.44%

Although this rule will not have a significant economic impact on a substantial

number of entities, EPA nonetheless has tried to reduce the impact of this rule on small

entities. In particular, EPA does not require that a facility with intake flows equal to or

greater than 2 MGD and less than 10 MGD reduce its intake flow to alevel commensurate

with use of a closed-cycle recirculating cooling system. Instead, these facilities are

required to use the less costly design and construction technologies for minimizing

entrainment at all locations. See 125.84(c)(4).

EPA believes that the requirements of §

125.84(c) are an economically practicable way for these facilities to reduce impingement

mortality and entrainment. EPA consulted many times with the Small Business

Administration on matters associated with this rule. Upon invitation, EPA met several

times with a mix of small businesses interested in this rule..

E. Executive Order 13132: Federalism
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Executive Order 13132 (64 FR 43255, August 10, 1999) requires EPA to develop
an accountable process to ensure “meaningful and timely input by State and local officials
in the development of regulatory policies that have federalism implications.” “Policies
that have federalism implications” is defined in the Executive Order to include regulations
that have “substantial direct effects on the States, on the relationship between the national
government and the States, or on the distribution of power and responsibilities among the
various levels of government.”

This final rule does not have federalism implications. It will not have substantial
direct effects on the States, on the relationship between the national government and the
States, or on the distribution of power and responsibilities among the various levels of
government, as specified in Executive Order 13132. Rather, this final rule would result in
minimal administrative costs on States that have an authorized NPDES program. The
annualized state implementation cost over the 30-year analysis period (2001 to 2030) is
approximately $240,000 total for all States per year. Also, based on meetings and
subsequent discussions with local government representatives from municipal utilities,
EPA believes that the final new facility rule may affect, at most, only two large
municipalities that own steam electric generating facilities. The annual impacts on these
facilities is not expected to exceed 1,304 burden hours and $36,106 (non-labor costs) per
facility.

The national cooling water intake structure requirements would be implemented

through permits issued under the NPDES program. Forty-four States and the Virgin
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Islands are currently authorized pursuant to section 402(b) of the CWA to implement the
NPDES program. In States not authorized to implement the NPDES program, EP A issues
NPDES permits. Under the CWA, States are not required to become authorized to
administer the NPDES program. Rather, such authorization is available to States if they
operate their programs in a manner consistent with section 402(b) and applicable
regulations. Generally, these provisions require that State NPDES programs include
requirements that are as stringent as Federal program requirements. States retain the
ability to implement requirements that are broader in scope or more stringent than Federal
requirements. (See section 510 of the CWA)

Today’s final rule would not have substantial direct effects on States or on local
governments because it would not change how EPA and the States and local governments
interact or their respective authority or responsibilities for implementing the NPDES
program. Today’s final rule establishes national requirements for new facilities with
cooling water intake structures. NPDES-authorized States that currently do not comply
with the final regulations might need to amend their regulations or statutes to ensure that
their NPDES programs are consistent with Federal section 316(b) requirements. See 40
CFR 123.62(e). For purposes of this final rule, the relationship and distribution of power
and responsibilities between the Federal government and the States and local governments
are established under the CWA (e.g., sections 402(b) and 510); nothing in this final rule
would alter that. Thus, Executive Order 13132 does not apply to this rule.

Although section 6 of Executive Order 13132 does not apply to this rule, EPA did
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consult with State governments and representatives of local governments in developing the
rule. During the development of the section 316(b) rule for new facilities, EPA conducted
several outreach activities through which State and local officials were informed about the
proposed rule and they provided information and comments to the Agency.

EPA also held two public meetings in the summer of 1998 to discuss issues related
to the section 316(b) rulemaking effort. Representatives from New York and Maryland
attended the meetings and provided input to the Agency. The Agency also contacted
Pennsylvania and Virginia to exchange information on this issue. In addition, EPA
Regions 1, 3, 4, and 9 served as conduits for transmittal of section 316(b) information
between the Agency and several States. Inthe spirit of Executive Order 13132, and
consistent with EPA policy to promote communications between EPA and State and local
governments, EPA specifically solicited comment on the proposed rule from State and
local officials. More recently, EPA met with industry, environmental, and State and
Federal government representatives, during May, June, and July 2001 to discuss
regulatory alternatives for the new facility rule. The States that EPA consulted with or
received public comment from, in general, supported the technology-based rule which
focused on reducing the impingement mortality and entrainment resulting from cooling
water intake structures. In particular, many States endorsed the 2 MGD threshold,
capacity reduction, and proportional flow restrictions. A few States wanted more
flexibility, where as others wanted more stringent technology-based performance

standards. EPA believes that it has achieved a balance between these two opposite
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concerns in establishing the two-track approach.

EF. Executive Order 12898: Federal Actions to Address Environmental Justice in

Minority Populations and Low-Income Populations

Executive Order 12898 requires that, to the greatest extent practicable and
permitted by law, each Federal agency must make achieving environmental justice part of
its mission. E.O. 12898 provides that each Federal agency must conduct its programs,
policies, and activities that substantially affect human health or the environment in a
manner that ensures that such programs, policies, and activities do not have the effect of
excluding persons (including populations) from participation in, denying persons
(including populations) the benefits of, or subjecting persons (including populations) to
discrimination under such programs, policies, and activities because of their race, color, or
national origin.

Today’s final rule would require that the location, design, construction, and
capacity of cooling water intake structures at new facilities reflect the best technology
available for minimizing adverse environmental impact. For several reasons, EPA does
not expect that this final rule would have an exclusionary effect, deny persons the benefits
of the NPDES program, or subject persons to discrimination because of their race, color,
or national origin. The final rule applies only to new facilities with cooling water intake

structures that withdraw waters of the U.S. As discussed previously, EPA anticipates that
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this final rule would not affect a large number of new facilities; therefore, any impacts of
the final rule would be limited. The final rule does include location criteria that would
affect siting decisions made by new facilities, these criteria are intended to prevent
deterioration of our nation’s aquatic resources. EPA expects that this final rule would
preserve the health of aquatic ecosystems located in reasonable proximity to new cooling
water intake structures and that all populations, including minority and low-income
populations, would benefit from such improved environmental conditions. In addition,
because the final rule would help prevent decreases in populations of fish and other
aquatic species, it is likely to help maintain the welfare of subsistence and other low-

income fishermen or minority low-income populations.

G. Executive Order 13045: Protection of Children from Environmental Health Risks

and Safety Risks

Executive Order 13045 (62 ER 19885, April 23, 1997) applies to any rule that (1)
is determined to be “economically significant” as defined under Executive Order 12866,
and (2) concerns an environmental health or safety risk that EPA has reason to believe
might have a disproportionate effect on children. If the regulatory action meets both
criteria, the Agency must evaluate the environmental health and safety effects of the
planned rule on children, and explain why the planned regulation is preferable to other

potentially effective and reasonably feasible alternatives considered by the Agency. This
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final rule is not an economically significant rule as defined under Executive Order 12866
and does not concern an environmental health or safety risk that EPA has reason to believe
may have a disproportionate effect on children. Therefore, it is not subject to Executive

Order 13045.

H. Executive Order 13175: Consultation and Coordination With Indian Tribal

Governments

Executive Order 13175, entitled “Consultation and Coordination with Indian Tribal
Governments” (65 FR 67249, November 6, 2000), requires EPA to develop an
accountable process to ensure “meaningful and timely input by tribal officials in the
development of regulatory policies that have tribal implications.” “Policies that have
tribal implications” is defined in the Executive Order to include regulations that have
“substantial direct effects on one or more Indian tribes, on the relationship between the
Federal government and the Indian tribes, or on the distribution of power and
responsibilities between the Federal government and Indian tribes.”

This final rule does not have tribal implications. It will not have substantial direct
effects on tribal governments, on the relationship between the Federal government and
Indian tribes, or on the distribution of power and responsibilities between the Federal
government and Indian tribes, as specified in Executive Order 13175. Given the available

data on new facilities and the applicability thresholds in the final rule, EPA estimates that

347



no new facilities subject to this final rule will be owned by tribal governments. This rule
does not affect tribes in anyway in the foreseeable future. Accordingly, the requirements

of Executive Order 13175 do not apply to this rule.

[

Executive Order 13158: Marine Protected Areas

Executive Order 13158 (65 FR 34909, May 31, 2000) requires EPA to
“expeditiously propose new science-based regulations, as necessary, to ensure appropriate
levels of protection for the marine environment.” EPA may take action to enhance or
expand protection of existing marine protected areas and to establish or recommend, as
appropriate, new marine protected areas. The purpose of the Executive Order is to protect
the significant natural and cultural resources within the marine environment, which means
“those areas of coastal and ocean waters, the Great Lakes and their connecting waters, and
submerged lands thereunder, over which the United States exercises jurisdiction,
consistent with international law.”

Today’s final rule implements section 316(b) of the Clean Water Act (CWA) for
new facilities that use water withdrawn from rivers, streams, lakes, reservoirs, estuaries,
oceans or other waters of the United States (U.S.) for cooling water purposes. The final
rule establishes national technology-based performance requirements applicable to the
location, design, construction, and capacity of cooling water intake structures at new

facilities. The national requirements establish the best technology available for
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minimizing adverse environmental impact associated with the use of these structures. It
also requires the pemit applicant to select and implement design and construction
technologies to minimize impingement mortality and entrainment.

EPA expects that this final regulation will reduce impingement and entrainment at
new facilities. The rule will afford protection of aquatic organisms at individual,
population, community, or ecosystem levels of ecological structures. Therefore, EPA
expects today’s rule will advance the objective of the Executive Order to protect marine

arcas.

[—

Executive Order 13211 (Energy Effects)

This rule is not a “significant energy action” as defined in Executive Order 13211,
“Actions Concerning Regulations That Significantly Affect Energy Supply, Distribution,
or Use” (66 FR 28355; May 22, 2001) because it is not likely to have a significant adverse
effect on the supply, distribution, or use of energy.

Track I of the final section 316(b) new facility rule requires facilities with an
intake flow equal to or greater than 10 MGD to install a recirculating system or other
technologies that would reduce the design intake flow to a level commensurate with that
of a recirculating system. For the purposes of this Statement of Energy Effects, EPA
believes that facilities that do not already plan to install a recirculating system in the

baseline will install a recirculating wet cooling tower to achieve compliance with the rule

349



(9 power plants). Installation of a cooling tower imposes an “energy penalty,” consisting
of two components: (1) areduction in unit efficiency due to increased turbine back-
pressure; and (2) an increase in auxiliary power requirements to operate the recirculating
wet cooling tower. EPA estimates that the installation of 9 recirculating wet cooling
towers as a result of this rule (that is, those installed at new power plants that would
otherwise not utilize recirculating wet cooling in absence of the rule) would reduce
available generating capacity by a maximum of 100 megawatts (MW) nationally. EPA
also considered the energy requirements of other compliance technologies, such as rotating
screens, but found them insignificant and thus excluded them from this analysis.

EPA estimates that 4 new coal-fired power plants and 5 new combined-cycle
power plants will install arecirculating wet cooling tower to comply with the final section
316(b) new facility rule. The estimated generating capacity of the four new coal facilities
ranges from 63 MW to 3,564 MW. Each of the five combined-cycle facilities has a
generating capacity of 1,031 MW. The estimated mean annual energy penalty is 1.65
percent of the generating capacity for coal-fired facilities and 0.40 percent for combined-
cycle facilities. As a result, the installation of recirculating wet cooling towers to comply
with the final rule is likely to reduce available energy supply by an average of
approximately 74 MW per year over the next 20 years (2001 to 2020). The reduction will
reach a maximum of 100 MW in 2017, when all 9 facilities are projected to have begun
operation (see Section IV.A.1 of this preamble for details on the projected number and

cooling water characteristics of new electric generators). These reductions are actually an
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overestimate due to the fact that some facilities may choose to comply with Track IT and
implement technologies other than recirculating wet cooling towers.

EPA believes that the estimated reduction in available energy supply as a result of
the final section 316(b) rule does not constitute a significant energy effect. During the
period covered by EPA’s new facility projection, 2001 to 2020, the Energy Information
Administration (EIA) forecasts total new capacity additions of 370 gigawatts (GW) (1 GW
= 1,000 MW) and an average available generating capability of 921 GW. Compared to the
EIA forecasts, the estimated energy effect of the final rule is insignificant, comprising only
0.03 percent of total new capacity (100 MW/370 GW) and 0.008 percent of the average
available generating capability (74 MW/921 GW) at new facilities. Chapter 9 of the

Economic Analysis provides more detail about the estimated energy effect of the final

section 316(b) new facility rule. Chapter 3 of the Technical Development Document

further discusses energy penalty estimation.

K. National Technology Transfer and Advancement Act

As noted in the proposed rule, section 12(d) of the National Technology Transfer
and Advancement Act NTTAA) of 1995, Pub L. No. 104-113, section 12(d) (15 U.S.C.
272 note) directs EPA to use voluntary consensus standards in its regulatory activities
unless to do so would be inconsistent with applicable law or otherwise impractical.

Voluntary consensus standards are technical standards (e.g., materials specifications, test
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methods, sampling procedures, and business practices) that are developed or adopted by
voluntary consensus standard bodies. The NTTAA directs EPA to provide Congress,
through the Office of Management and Budget (OMB), explanations when the Agency
decides not to use available and applicable voluntary consensus standards.

This final rule does not involve technical standards. Therefore, EPA did not

consider the use of any voluntary consensus standards.

L. Plain Language Directive

Executive Order 12866 requires each agency to write all rules in plain language.
EPA has written this final rule in plain language to make the rule easier to understand.
EPA specifically solicited comment on how to make this rule easier to understand. EPA

received no comments on the plain language of the proposal or NODA.

M. Congressional Review Act

The Congressional Review Act, 5 U.S.C. 801 et seq., as added by the Small
Business Regulatory Enforcement Fairness Act of 1996, generally provides that before a
rule may take effect, the agency promulgating the rule must submit a rule report, which
includes a copy of the rule, to each House of the Congress and to the Comptroller General

of the United States. EPA will submit areport containing this rule and other required
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information to the U.S. Senate, the U.S. House of Representatives, and the Comptrol ler

General of the United States prior to publication of the rule in the Federal Register. A

major rule cannot take effect until 60 days after it is published in the Federal Register.

This action is not considered a“major rule” as defined by 5U.S.C. 804(2). Thisrule will

be effective [insert date 30 days after date of publication in the Federal Register].

List of Subjects

40 CFR Part 9

Environmental protection, Reporting and recordkeeping requirements.

40 CFR Part 122

Administrative practice and procedure, Confidential business information,
Environmental Protection Agency, Hazardous substances, Reporting and recordkeeping

requirements, Water pollution control.

40 CFR Part 123

Administrative practice and procedure, Confidential business information,
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Environmental Protection Agency, Hazardous substances, Indian-lands, Intergovernmental

relations, Penalties, Reporting and recordkeeping requirements, Water pollution control.

40 CFR Part 124

Administrative practice and procedure, Air pollution control, Environmental Protection
Agency, Hazardous waste, Indians-lands, Reporting and recordkeeping requirements,

Water pollution control, Water supply.
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[National Pollutant Discharge Elimination System—Regulations Addressing Cooling

Water Intake Structures for New Facilities [pg. 350 of 394]

40 CFR Part 125

Environmental Protection Agency, Reporting and recordkeeping requirements,

Waste treatment and disposal, Water pollution control.

Dated:

Christine Todd Whitman,

Administrator.
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For the reasons set forth in the preamble, chapter I of title 40 of the Code of Federal

Regulations is amended as follows:

PART 9—OMB APPROVALS UNDER THE PAPERWORK REDUCTION ACT

1. The authority citation for part 9 continues to read as follows:

Authority: 7 U.S.C. 135 et seq., 136-136y; 15 U.S.C. 2001, 2003, 2005, 2006,
2601-2671, 21 U.S.C. 331j, 346a, 348; 31 U.S.C. 9701; 33 U.S.C. 1251 et seq., 1311,
1313d, 1314, 1318, 1321, 1326, 1330, 1342, 1344, 1345 (d) and (e), 1361; E.O. 11735, 38
FR 21243, 3 CFR, 1971-1975 Comp. p. 973; 42 U.S.C. 241, 242b, 243, 246, 300f, 300g,
300g-1, 300g-2, 300g-3, 300g-4, 300g-5, 300g-6, 300;-1, 300;-2, 3005-3, 300j-4, 3005-9,

1857 et seq., 6901-6992k, 7401-7671q, 7542, 9601-9657, 11023, 11048.

2. In § 9.1 the table is amended by adding entries in numerical order under the indicated

heading to read as follows:

§ 9.1 OMB approvals under the Paper Work Reduction Act.
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40 CFR citation OMB

Control No.

* * * * * * *

EPA Administered Permit Programs: The National Pollutant Discharge Elimination System

* * * * * * *
122 2l vt e 2040-0241
* * * * * * *

* * * * * * *

125,80 . . 2040-0241

125, 87 . o 2040-0241

125,88 . 2040-0241

125,80 . 2040-0241
* * * * * * *

PART 122—EPA ADMINISTERED PERMIT PROGRAMS: THE NATIONAL

POLLUTANT DISCHARGE ELIMINATION SYSTEM

1. The authority citation for part 122 continues to read as follows:

Authority: The Clean Water Act, 33 U.S.C. 1251 et seq.

2. Section 122.21 is amended by adding a new paragraph (r) to read as follows:
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§122.21 Application for a permit (applicable to State programs, see § 123.25)

() Applications for facilities with cooling water intake structures — (1) New

facilities with new or maodified cooling water intake structures. New facilities with

cooling water intake structures as defined in part 125, subpart | of this chapter must report
the information required under paragraphs (r)(2), (3), and (4) of this section and § 125.86.
Requests for aternative requirements under 8 125.85 of this chapter must be submitted
with your permit gpplication.

(2 Source Water Physical Dataincluding:

) A narrative description and scaled drawings showing the physical
configuration of all source water bodies used by your facility, including areal dimensions,
depths, salinity and temperature regmes, and other documentaion that supports your

determination of the waer body type where each cooling water intake structure is located;

(iD) | dentification and characterization of the source waterbody’s hydrological
and geomorphological features, as well as the methods you used to conduct any physical
studies to determine your intake' s area of influence within the waerbody and theresults of
such studies; and

(i)  Locational maps.

3 Cooling Water Intake Structure Dataincluding:

361



(1) A narrative description of the configuration of each of your cooling water
intake structures and where it is located inthe water body and in the water column;

(i) L atitude and longtude in degrees, minutes, and seconds for each of your
cooling water intake structures;

(iii) A narrative description of the operation of each of your cooling water
intake structures, including design intake flows, dai ly hours of operation, number of days
of the year in operation and seasonal changes, if applicable;

(iv) A flow distribution and water balance diagram that includes all sources of
water to the facility, recirculating flows, and discharges; and

(v) Engineering drawings of the cooling water intake structure.

4) Source Water Baseline Biological Characterization Data. This information

Is required to characterize the biological community in the vicinity of the cooling water
intake structure and to characterize the operation of the cooling water intake structures.
The Director may also use thisinformation in subsequent permit renewval proceedings to
determine if your Design and Construdion Technology Plan as required in 8 125.86(b)(4)
should be revised. This supporting information must include existing data (if they are
available). However, you may supplement the data using newly conducted field studies if
you choose to doso. The information you submit must include:

i) A list of the data in paragraphs (r)(4)(ii) through (vi) of this section that are
not available and efforts made to identify sources of the data;

(i) A list of species (or relevant taxa) for all life stages and their relative
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abundance in the vicinity of the cooling water intake structure;

(i) ldentification of the species and life stages that would be mog susceptible
to impingement and entranment. Species evaluated should include the forage base as well
as those most important in terms of significanceto commercial and recreational fisheries;

(iv)  ldentification and evaluation of the primary period of reproduction, larval
recruitment, and period of peak abundancefor relevant taxa;

(V) Data representativeof the seasonal and daly activities (eg., feeding and
water column migration) of biological organismsin the vicinity of the cooling water intake
structure;

(vi) Identification of all threatened, endangered, and other protected species that
might be susceptible to impingement and entrainment at your cooling water intake
structures,

(vii)  Documentation of any public participation or consultation with Federd or
State agencies undertaken in development of the plan; and

(viii)  If you supplement the information requested in paragrgph (r)(4)(i) of this
section with data collected using field studies, supporting documentation for the Source
Water Baseline Biological Characterization mug include a description of all methods and
quality assurance procedures for sampling, and data analysis including a description of the
study area; taxonomic identification of sampled and evaluated biological assemblages
(including al life stages of fish and shellfish); and sampling and data analysis methods.

The sampling and/or data analysis methods you use must be appropriate for a quantitative
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survey and based on consideration of methods used in other biological studies performed
within the same source water body. The study area should include, at a minimum, the area

of influence of the cooling water intake structure.

3. Section 122.44 is amended by adding paragraph (b)(3) toread as follows:

§122.44 Establishing limitations standards, and other permit conditions

(applicableto State NPDES programs, see § 123.25).

* * * * *

(b) * * *
3 Requirements applicable to cooling water intake structures at new facilities

under section 316(b) of the CWA, in accordancewith part 125, subpart | of this chapter.

* * * * *

PART 123—STATE PROGRAM REQUIREMENTS

1. Theauthority citation for part 123 continues to read as follows:

Authority: The Clean Water Act, 33 U.S.C. 1251 et seq.

2. Section 123.25 is amended by revising paragraph (a)(36) to read as follows:
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§123.25 Requirementsfor permitting.

( a) * * *

(36) SubpartsA, B, D, H, and | of part 125 of this chapter;

* * * * *

PART 124—PROCEDURES FOR DECISIONMAKING

1. The authority citation for part 124 continues to read as follows:

Authority: Resource Conservation and Recovery Act, 42 U.S.C. 6901 et seq.; Safe

Drinking Water Act, 42 U.S.C. 300f et.seq; Clean Water Act, 33 U.S.C. 1251 et seq.;

Clean Air Act, 42 U.S.C. 7401 et seq.

2. Section 124.10 is amended by redesignating paragraph (d)(1)(ix) as paragraph (d)(1)(x)

and adding a new paragraph (d)(1)(ix) to read as follows:

§124.10 Public notice of permit actions and public comment period.
* * * * *
(d) * * *
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(ix)  Requirements applicable to cooling water intake structures at new facilities

under section 316(b) of the CWA, in accordance with part 125, subpart I of this chapter.

* * * * *

PART 125—CRITERIA AND STANDARDS FOR THE NATIONAL POLLUTANT

DISCHARGE ELIMINATION SYSTEM

1. The authority citation for part 125 continues to read as follows:

Authority: The Clean Water Act, 33 U.S.C. 1251 et seq., unless otherwise noted.

2. Add subpart I in part 125 to read as follows:

Subpart [—Requirements Applicable to Cooling Water Intake Structures for New

Facilities Under Section 316(b) of the Act

Sec.
125.80 What are the purpose and scope of this subpart?

125.81 Who is subject to this subpart?
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125.82 When must I comply with this subpart?

125.83 What special definitions apply to this subpart?

125.84 As an owner or operator of a new facility, what must I do to comply with this
subpart?

125.85 May alternative requirements be imposed?

125.86 As an owner or operator of a new facility, what must | colledt and submit
when | apply for my new or reissued NPDES per mit?

125.87 Asan owner or operator of a new facility, must | perform monitoring?

125.88 Asan owner or operator of a new facility, must | keep recordsand report?

125.89 Asthe Director, what must | do to comply with the requirements of this

subpart?

Subpart |—Requirements Applicableto Cooling Water Intake Structuresfor New

Facilitiesunder Section 316(b) of the Act

§125.80 What arethe purpose and scope of thissubpart?

@ This subpart establishes requirements that apply to the location, design,
construction, and capecity of coolingwater intake structures at new facilities. The purpose
of these requirementsis to establish the best technology available for minimizing adverse

environmental impact assodated with the use of cooling water intake structures. These
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requirements are implemented through National Pollutant Discharge Elimination System
(NPDES) permitsissued under section 402 of the Clean Water Act (CWA).

(b) This subpart implements section 316(b) of the CWA for new facilities.
Section 316(b) of the CWA provides that any standard established pursuant to sections
301 or 306 of the CWA and applicable to a point source shall require that the location,
design, construction, and capacity of cooling water intake structures reflect the best
technology available for minimizing adverse environmental impact.

(c) New facilities that do not meet the threshold requirements regarding
amount of water withdrawn or percentage of water withdrawn for cooling water purposes
in § 125.81(a) must meet requirements determined on a case-by-case, best professional
judgement (BPJ) basis.

(d) Nothing in this subpart shall be construed to preclude or deny the right of
any State or political subdivision of a State or any interstate agency under section 510 of
the CWA to adopt or enforce any requirement with respect to control or abatement of

pollution that is more stringent than those required by Federal law.

§ 125.81 Who is subject to this subpart?

(a) This subpart applies to anew facility if it:
(1) Is a point source that uses or proposes to use a cooling water intake

structure;
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2) Has at least one cooling water intake structure that uses at least 25 percent
of the water it withdraws for cooling purposes (as specified in paragraph (c) of this
section; and

(3) Has a design intake flow greater than two (2) million gallons per day
(MGD).

(b) Use of a cooling water intake structure includes obtaining cooling water by
any sort of contract or arrangement with an independent supplier (or multiple suppliers) of
cooling water if the supplier or suppliers withdraw(s) water from waters of the United
States. Use of cooling water does not include obtaining cooling water from a public water
system or the use of treated effluent that otherwise would be discharged to a water of the
U.S. This provision is intended to prevent circumvention of these requirements by
creating arrangements to receive cooling water from an entity that is not itself a point
source.

(c) The threshold requirement that at least 25 percent of water withdrawn be
used for cooling purposes must be measured on an average monthly basis. A new facility
meets the 25 percent cooling water thresholdif, based on the new facility’ s design, any
monthly average over ayea for the percentage of cooling water withdrawn is expected to
equal or exceed 25 percent of the total water withdrawn.

(d) This subpart does not apply to facilities that employ cooling water intake
structures in the offshore and coastal subcategories of the oil and gas extraction point

source category as defined under 40 CFR 435.10 and 40 CFR 435.40.
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§ 125.82 When must I comply with this subpart?

You must comply with this subpart when an NPDES permit containing

requirements consistent with this subpart is issued to you.

§ 125.83 What special definitions apply to this subpart?

Annual mean flow means the average of daily flows over a calendar year.

Historical data (up to 10 years) must be used where available.

Closed-cycle recirculating system means a system designed, using minimized

makeup and blowdown flows, to withdraw water from a natural or other water source to
support contact and/or noncontact cooling uses within a facility. The water is usually sent
to a cooling canal or channel, lake, pond, or tower to allow waste heat to be dissipated to
the atmosphere and then is returned to the system. (Some facilities divert the waste heat to
other process operations.) New source water (make-up water) is added to the system to
replenish losses that have occurred due to blowdown, drift, and evaparation.

Cooling water means water used for contact or noncontact cooling, including water
used for equipment cooling, evaporative cooling tower makeup, and dilution of effluent
heat content. The intended use of the cooling water is to absorb waste heat rejected from
the process or processes used, or from auxiliary operations onthe facility’ s premises.

Cooling water that is used in a manufacturing process either before or after it is usedfor
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cooling is considered process water for the purposes of calculating the percentage of a new
facility’ sintake flow that is used for cooling purposesin 8§ 125.81(c).

Cooling water intake structure means the total physical structure and any

associated constructed waterways used to withdraw cooling waer from waters of the U.S.
The cooling water intake structure extends from the point at which water is withdrawn
from the surface water source up to, andincluding, the intake pumps.

Design intake velocity means the value assigned (during the design of a cooling

water intake structure) to the average speed at which intake water passes through the open
area of the intake screen (or other device) against which organisms might be impinged or
through which they might be entrained.

Design intake flow means the value assigned (during the fadlity’s design) to the

total volume of water withdrawn from a sourcewater body over a specific time period.

Entrainment means the incorporation of all life stages of fish and shellfish with
intake water flow entering and passing through a cooling water intake structure and into a
cooling water sygem.

Estuary means a semi-enclosed body of water that has a free connection with open
seas and within which the seawater is measurably diluted with fresh water derived from
land drainage. Thesalinity of anestuary exceeds 0.5 parts per thousand (by mass) but is
typically less than 30 parts per thousand (by mass).

Existing facility means any facil ity that is not a new facility.

Freshwater river or stream means alotic (freeflowing) sydem that does not
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receive significant inflows of water from oceans or bays due to tidal action. For the
purposes of this rule, aflow-through reservoir with aretention timeof 7 days or less will
be considered a freshwater river or stream.

Hydraulic zone of influence means that portion of the source waterbody

hydraulically affected by the cooling water intake structure withdrawal of water.

I mpingement means the entrapment of all life stages of fish and shellfish on the
outer part of an intake structure or aganst a screening device during periods of intake
water withdrawal .

L ake or reservoir means any inland body of open water with some minimum

surface area free of rooted vegetation and with an average hydraulic retention time of more
than 7 days. Lakes or reservoirs might be natural water bodies or impounded streams,
usually fresh, surrounded by land or by land and a man-made retainer (e.g., adam). Lakes
or reservoirs might befed by rivers, streams, springs, and/or local precipitation. Flow-
through reservoi rs with an average hydraulic retention time of 7 days or less should be
considered a freshwater river or stream.

M aximize means to increase to the greatest amount, extent, or degree reasonably
possible.

Minimum ambient source water surface elevation means the elevation of the 7Q10

flow for freshwater streams or rivers; the conservation pool level for lakes or reservairs; or
the mean low tidal water level for estuariesor oceans. The 7Q10 flow is the lowest

average 7 consecutive day low flow with an average frequency of onein 10 years
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determined hydrologically. The conservation pool is the minimum depth of water needed
in areservoir to ensure proper performance of the sygem relying upon the reservoir. The
mean low tidal water level is the average height of the low waer over at least 19 years.

Minimize means to reduce to thesmallest amount, extent, or degree reasonably
possible.

Natural thermal stratification means the naturally-occurring division of a

waterbody into horizontal layers of differing densities as aresult of variationsin
temperature at different depths.

New facility means any building, structure, fadlity, or installaion that meets the
definition of a“new source” or “new discharger” in 40 CFR 122.2 and 122.29(b)(1), (2),
and (4) and is agreenfield or stand-alone facility; commences construction after [insert 30

days from date of publication]; and uses either a newly constructed cooling water intake

structure, or an existing cooling water intake structure whose design capacity is increased
to accommodate the intake of additional coolingwater. New facilities include only
“greenfield” and“stand-alone” facilities. A greenfidd facility isafacility that is
constructed at a siteat which no other source is located, or that totally replaces the process
or production equipment & an existing facility (see 40 CFR 122.29(b)(1)(i) and (ii)). A
stand-alone facility is anew, separate facility that is constructed on property where an
existing facility is located and whose processes are substantidly independent of the
existing facility at the same site (see40 CFR 122.29(b)(1)(iii)). New facility does not

include new units that are added to afacility for purposes of the same general industrial
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operation (for example, a new peaking unit a an electrical generating station).

D Examples of “new facilities’” include, but are nat limited to: the following
scenarios: (i) A new facility is constructed on a site that has never been used for industrial
or commercia activity. It has a new cooling water intake structure for its own use. (i) A
facility is demolished and another facility isconstructed in itsplace. The newly-
constructed facility uses the original facility’s cooling water intake structure, but modifies
it to increase the design capacity to accommodate the intake of additional cooling water.
(iii) A facility is constructed on the same property asan existing facility, but is a separate
and independent industrid operation. The coolingwater intake structure used by the
original facility is modified by constructing a new inteke bay for theuse of the newly
constructed facility or is otherwise modified to increase the intake capacity for the new
facility.

(2 Examples of facilities that would NOT be considered a“new facility” indude, but
are not limited to, the following scenarios. (i) A facility in commercial or industrial
operation is modified and either continues to useits original cooling water intake
structure or uses a new or modified cooling water intake structure. (ii) A facility has an
existing intake structure. Another facility (a separate and independent industrial
operation), is constructed on the same property and connects to the facility’ s cooling water
intake structure behind the intake pumps, and the design capacity of the cooling water
intake structure has not been increased. This facility would not be considered a“new

facility” even if routine maintenanceor repairs that do notincrease the design capacity
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were performed on the intake structure
Ocean means marine open coastal waters with a salinity greater than or equal to 30
parts per thousand (by mass).
Source water means the water body (waters of the U.S.) from which the cooling
water is withdrawn.
Thermocline means the middle layer of athermal ly stratified lak e or reservoir. In
this layer, there is arapid decrease in temperatures.

Tidal excursion means the horizontal distance along the estuary or tidal river that a

particle moves during one tidal cycleof ebb and flow.
Tidal river means the most seaward reach of ariver or stream where the slinity is
typically less than or equal to 0.5 parts per thousand (by mass) at atime of annual low

flow and whose surface elevation responds to the effects of coastal lunar tides.

§125.84 Asan owner or operator of a new facility, what must | do to comply

with thissubpart?

(@)(1) The owner or operator of anew facility must comply with either

) Track | in paragraph (b) or (c) of this section; OR

(i) Track Il in paragraph (d) of this section.

2 In addition to meeting the requirements in paragraph (b), (c), or (d) of this

section, the owner or operator of a new facility may be required to comply with §
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125.84(e).

(b) Track | Requirements for New Facilities That Withdraw Equal to or

Greater Than 10 MGD. Y ou must comply with all of the following requirements:

D Y ou must reduce your intake flow, at aminimum, to alevel commensurae
with that which can beattained by a closed-cyde reciraulating cooling water system;

2 Y ou must design and construct each cooling water intake structureat your
facility to amaximum through-screen design intake velocity of 0.5 ft/s;

(©)) Y ou must design and construct your cooling water intake structure such
that the total design intake flow from all cooling water intake structures at your facility
meets the following requirements:

(1) for cooling water inteke structures located in a freshwater river or stream,
the total design intake flow must be no greater than five (5) percent of the source water
annual mean flow;

(i)  for cooling water intake structures located in a lake or reservoir, the total
design intake flow must not disrupt the natural thermal stratification or turnover pattern
(where present) of the source water except in cases where the disruption is determined to
be beneficia to the management of fisheries for fish and shellfish by any fishery
management agency(ies);

(iii)  for cooling water intake structures located in an estuary or tidal river, the
total design intake flow over onetidal cycle of ebb and flow mug be no greater than one

(1) percent of the volume of the water column within the area centered about the opening
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of the intake with a diameter defined by the distance of onetidal excursion at the mean
low water level.

4 Y ou must select and implement design and construdion technol ogies or
operational measures for minimizing impingement mortality of fish and shellfishif:

(1) there are threatened or endangered or otherwise protected federal, state, or
tribal
species, or critical habitat for these spedes, within the hydraulic zone of influence of the
cooling water intakestructure; or

(i)  there are migratory and/or sport or commercial species of impingement
concern to
the Director or any fishery management agency(ies), which pass through the hydraulic
zone of influence of the cooling water intake structure; or

(iii)  itisdetermined by the Director or any fishery management agency(ies)
that the proposed facility, after meeting the technol ogy-based performance requirements in
paragraphs (1), (2), and (3) of this section, would still contribute unacceptabl e stress to the
protected species, critical habitat of those species, or speciesof concern;

(5) Y ou must select and implement design and construdion technol ogies or
operational measures for minimizing entrainment of entrainable life stages of fish and
shellfishiif:

(1) there are threatened or endangered or otherwise protected federal, state, or

tribal
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species, or critical habitat for these spedes, within the hydraulic zone of influence of the
cooling water intake structure; or

(i)  there are or would beundesirable cumulative stressors affecting entrainable

life

stages of species of concern to the Diredtor or any fishery management agency(ies), and it
is determined by the Director or any fishery management agency(ies) that the proposed
facility, after meeting the technology-based performance requirements in paragraphs (1),
(2), and (3) of this section, would contribute unacceptabl e stress to these species of
concern.

(6) Y ou must submit the application information required in 40 CFR 122.21(r)
and § 125.86(b).

(7)  You must implement the monitoring requirements specified in § 125.87;

(8) Y ou must implement the record-keeping requirements specified in §
125.88;

(©) Track | Reguirements for New Facilities That Withdraw Equal to or

Greater Than 2 MGD and Less Than 10 MGD and That Choose Not to Comply With §

125.84(b).

Q) Y ou must design and construct each cooling water intake structureat your
facility to amaximum through-screen design intake velocity of 0.5 ft/s;

(2 Y ou must design and construct your cooling water intake structure such

that the total design intake flow from all cooling water intake structures at your facility
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meets the following requirements:

) For coolingwater intake structures located in a freshwater river or stream,
the total design intake flow must be no greater than five (5) percent of the source water
annual mean flow;

(i) For cooling water intake structures located in alake or reservoir, the total
design intake flow must not disrupt the natural thermal stratification or turnover pattern
(where present) of the source water except in cases where the disruption is determined to
be beneficial to the management of fisheries for fish and shellfish by any fishery
management agency(ies);

(ili)  For cooling water intake structures located in an estuary or tidal river, the
total design intake flow over one tidal cycle of ebb and flow mug be no greater than one
(1) percent of the volume of the water column within the area centered about the opening
of the intake with a diameter defined by the distance of one tidal excursion at the mean
low water level.

(€)) Y ou must select and implement design and construction technologies or
operational measures for minimizing impingement mortality of fish and shellfish if:

(1) there are threatened or endangered or otherwise protected federal, state, or
tribal
species, or critical habitat for these spedes, within the hydraulic zone of influence of the
cooling water intake structure; or

(i)  thereare migratory and/or sport or commercial species of impingement
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concern to
the Director or any fishery management agency(ies), which pass through the hydraulic
zone of influence of the cooling water intake structure; or

(iii)  itisdetermined by the Director or any fishery management agency(ies)
that the proposed facility, after meeting the technol ogy-based performancerequirementsin
paragraphs (1) and (2) of this section, would still contribute unacoeptable stress to the
protected species, critical habitat of those species, or speciesof concern;

4 Y ou must select and implement design and construdion technologies or
operational measures for minimizing entrainment of entrainable life stages of fish and
shellfish.

(5) Y ou must submit the application information required in 40 CFR 122.21(r)
and § 125.86(b)(2), (3), and (4).

(6) Y ou must implement the monitoring requirements specified in § 125.87;

(7) Y ou must implement the recordkeeping requirements specified in § 125.88.

(d) Track Il. The owner or operaor of anew facility that chooses to comply
under Track 11 must comply with thefollowing requirements:

D Y ou must demonstrate to the Director that the technol ogies employed will
reduce the level of adverse environmental impact from your cooling water intake
structures to a comparable level to that whichyou would achieve were you to implement
the requirements of

§ 125.84(h)(1) and (2).
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) Except as specified in subparagraph (ii) bdow, this demonstration must
include a showing that the impacts to fish and shdlfish, including importart forage and
predator species, within the watershed will be comparable to those which would result if
you were to implement the requirements of § 125.84(b)(1) and (2). This showing may
include consideration of impacts other than impingement mortality and entrainment,
including measures tha will result in increases in fish and shellfish, but it must
demonstrate comparabl e performance for species that the Director, in consultation with
national, state or tribal fishery management agencies with responsibility for fisheries
potentially affected by your cooling water intake structure, identifies as species of concern.

(i) In cases whereair emissions and/or energy impacts that would result from
meeting the requirements of § 125.84(b)(1) and (2) would result in significant adverse
impacts on local air qudity, significant adverse impact on local water resourcesnot
addressed under 8§ 125.84(d)(1)(i), or significant adverse impac on local energy markets,
you may request alternative requirements under 8§ 125.85.

(2 Y ou must design and construct your cooling water intake structure such
that the total design intake flow from all cooling water intake structures at your facility
meet the following requirements:

(1) For coolingwater intake structures located in a freshwater rive or stream,
the total design intake flow must be no greater than five (5) percent of the source water
annual mean flow;

(i) For cooling water intake structures located in a lake or reservoir, the total
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design intake flow must not disrupt the natural thermal stratification or turnover pattern
(where present) of the source water except in cases where the disruption is determined to
be beneficial to the management of fisheries for fish and shellfish by any fishery
management agency(ies);

(iii)  For cooling water intake structures located in an estuary or tidal river, the
total design intake flow over one tidal cycle of ebb and flow mug be no greater than one
(1) percent of the volume of the water column within the area centered about the opening
of the intake with a diameter defined by the distance of onetidal excursion at the mean
low water level.

©)) Y ou must submit the application information required in 40 CFR 122.21(r)
and § 125.86(c).

(4)  You must implement the monitoring requirements specified in § 125.87;

5) Y ou must implement the record-keeping requireaments specified in §
125.88;

(e) Y ou must comply with any more stringent requirements relding to the
location, design, construction, and capacity of a cooling water intake structure or
monitoring requirements at a new facility that the Director deems are reasonably
necessary to comply with any provision of state law, including compliance with applicable
state water quality standards (including designated uses, criteria, and antidegradation

requirements).
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§125.85 May alternative requirements beauthorized?

(a) Any interested person may request that alternative requirements less
stringent than those specified in § 125.84(a) through (e) be imposed in the permit. The
Director may establish alternative requirements less stringent than the requirements of §
125.84(a) through (e) only if:

(1) There is an applicable requirement under § 125.84(a) through (e);

(2) The Director determines that data specific to the facility indicate that
compliance with the requirement at issue would result in compliance costs wholly out of
proportion to those EPA considered in establishing the requirement at issue or would
result in significant adverse impacts on local air quality, significant adverse impacts on
local water resources not addressed under § 125.84(d)(1)(i), or significant adverse impacts
on local energy markets; and

(3) The alternative requirement requested is no less stringent than justified by
the wholly out of proportion cost or the significant adverse impacts on local air quality,
significant adverse impacts on local water resources not addressed under § 125.84(d)(1)(1),
or significant adverse impacts on local energy markets; and

4) The alternative requirement will ensure compliance with other applicable
provisions of the Clean Water Act and any applicable requirement of state law.

(b) The burden is on the person requesting the altemative requirement to

demonstrate that alternative requirements should be authorized.
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§125.86 Asan owner or operator of a new facility, what must | collect and

submit when | apply for my new or reissued NPDES per mit?

(a)(1) Asanowner or operator of anew facility, you must submit to the Director a
statement that you intend to comply with either

(1) The Track | requirementsfor new facilities that withdraw equal to or
greater than 10 MGD in § 125.84(b);

(i)  The Track I requirements for new fecilities that withdraw equal to or
greater than 2 MGD and less than 10 MGD in § 125.84(c); OR

(iii)  Therequirementsfor Track Ilin § 125.84 (d).

2 Y ou must also submit the application information required by 40 CFR
122.21(r) and the information required in either paragraph (b) of this section for Track | or
paragraph (c) of this section for Track |1 when you apply for a new or reissued NPDES
permit in accordancewith 40 CFR 122.21.

(b) Track | Applicaion Requirements. To demonstrate compliance with Track

| requirementsin § 125.84(b) or (c), you must collect and submit to the Director the
information in paragraphs (1) through (4) of this section.

(2) Flow Reduction Information. If you must comply with theflow reduction

requirementsin § 125.84(b)(1), you must submit the following information to the Director

to demonstrate that you have reduced your flow to alevel commensurate with that which
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can be attained by a closed-cycle recirculating cooling water system.

) A narrative description of your system that has been designed to reduce
your intake flow to alevel commensurate with that which can beattained by aclosed-cycle
recirculating cooling water system and any engineering calculations, including
documentation demonstrating that your make-up and blowdown flows have been
minimized; and

(i) If the flow reduction requirement is met entirely, or in part, by reusng or
recycling water withdrawn for cooling purposes in subseguent industrial processes, you
must provide documentation that the amount of coolingwater that is not reused or
recycled hasbeen minimized..

(2 Velocity Information. Y ou must submit the followinginformation to the

Director to demonstratethat you are complying with the requirement to meet amaximum
through-screen design intake velocity of no more than 0.5 ft/sat each cooling waer intake
structure as required in § 125.84(b)(2) and (c)(1).

0] A narrative description of the design, structure, equipment, and operation
used to meet the vel ocity requirement; and

(i) Design calculations showing that the velocity requirement will be met at
minimum ambient source water surface elevations(based on best professonal judgement
using available hydrological data) and maximum head |oss across the screens or other
device.

3 Source Waterbody Flow Information. Y ou must submit to the Director the
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following information to demonstrate that your cooling water intake structure meets the
flow requirementsin § 125.84(b)(3) and (c)(2):

) If your cooling water intake structure is located in a freshwater river or
stream, you must provide the annual mean flow and any supporting documentation and
engineering calaulations to show that your cooling water inteke structure meets theflow
requirements,

(i) If your cooling water intake structure is located in an estuary or tidal river,
you must provide themean low water tidal excursion distance and any supporting
documentation and engineering cal culationsto show that your cooling water intake
structure facility meets the flow requirements; and

(iti)  1f your cooling water intakestructure is locatedin a lake or reservar, you
must provide a narrative description of the water body thermal dratification, and any
supporting documentation and engineering calculations to show that the natural thermal
stratification and turnover pattern will not be disrupted by the total designintakeflow. In
cases where the disruption is determined to be beneficial to the management of fisheries
for fish and shellfish you must provide supporting documentation and include a written
concurrence from any fisheries management agency(ies) with responsibility for fisheries
potentially affected by your cooling water intake structure(s).

4 Design and Construction Technology Plan. To comply with § 125.84(b)(4)

and (5), or (c)(3) and (c)(4), you must submit to the Director the following information in

aDesign and Construction Technology Plan:
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(i) Information to demongrate whether or not you meet the criteriain §
125.84(b)(4) and (b)(5), or (c)(3) and (c)(4);

(i) Delineation of the hydraulic zone of influence for your cooling water intake
structure.

(iii)  New facilitiesrequired to install design and construction technologies
and/or operational measures must devel op a plan explaining the technologes and
measures you have selected based on information collected for the Source Water
Biol ogica Basdline Characteri zation required by 40 CFR 122.21(r)(3). (Examples of
appropriate technologes include, but are nat limited to, wedgewire screens, fine mesh
screens, fish handling and return systems, barrier nets, aquatic filter barrier systems, etc.
Examples of appropriate operational measures include, but are not limited to, seasonal
shutdowns or reductions inflow, continuous operations of screens, etc.) The plan must
contain the following information.

(A) A narrative description of the design and gperation of the design and
construction technol ogies, including fish-handling and return systems, that you will use to
maximize the survival of those species expected to be most susceptible to impingement.
Provide species-specific information that demonstrates the efficacy of the technology;

(B) A narrative description of the design and gperation of the design and
construction technol ogies that you will use to minimize entrainment of those species
expected to be the most susceptible to entrainment. Provide species-specific information

that demonstrates the efficacy of thetechnology; and
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(C)  Design calculations, drawings, and estimates to support the descriptions
provided in paragrgphs (b)(4)(iii)(A) and (B) of this section.

(c)  Application Requirementsfor Track Il. If youhave chosen to comply with

the requirements of Track II in § 125.84(d) you must collect and submit the following

information:

(1) Source Waterbody Flow Information. Y ou must submit to the Director the
following information to demonstrate that your cooling water intake structure meets the
source water body requirementsin 8§ 125.84(d)(2):

(1) If your cooling water intakestructure is located in a freshwater river or
stream, you must provide the annual mean flow and any supporting documentation and
engineering calculations to show that your cooling water inteke structure meets theflow
requirements,

(i) If your cooling water intake structure is located in an estuary or tidal river,
you must provide themean low water tidal excursion distance and any supporting
documentation and engineering calculationsto show that your cooling water intake
structure facility meets the flow requirements; and

(iif)  If your cooling water intake structure is located in alake or reservar, you
must provide a narrative description of the water body thermal gratification, and any
supporting documentation and engineering calculations to show that the natural thermal
stratification and thermal or turnover pattern will not be disrupted by the total design

intake flow. In cases where the disruption is determined to be beneficial to the
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management of fisheries for fish and shellfish you must provide supporting documentation
and include a written concurrence from any fisheries management agency(ies) with
responsibility for fisheries potentially affected by your cooling water intake structure(s).

(2)  Track Il Comprehensive Demonstration Study. Y ou must perform and

submit the results of a Comprehensive Demonstration Study (Study). Thisinformationis
required to characterize the source water baseline in the vicinity of the cooling water
intake structure(s), characterize operation of the cooling water intake(s), and to confirm
that the technology(ies) proposed and/or implemented at your cooling water intake
structure reduce theimpacts to fish and shellfish to levels comparableto those you would
achieve were you to implement the requirementsin 8§ 125.84(b)(1)and (2) of Track I. To
meet the “comparablelevel” requirement, you must demonstrate that:

Q) you have reduced both impingement mortality and entrainment of all life

stages of

fish and shellfish to 90 percent or greater of the reduction that would be achieved through
§ 125.84(b)(1) and (2); or

(i) If your demonstration includes consideration of impacts other than
impingement mortality and entrainment, that the measures taken will mantain the fish and
shellfish in the waterbody at a substantially similar level to that which would be achieved
through § 125.84(b)(1) and (2).

(iti)  You must develop and submit a plan to the Director containing a proposal

for how information will be collected to support thestudy. The plan must include:
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(A) A description of the proposed and/or implemented technol ogy(ies) to be
eva uated in the Study;

(B) A list and description of any historical studies characterizing the physical
and biological conditionsin the vicinity of the proposed or actual intakes and their
relevancy tothe proposed Study. If you propose to rely on existing source water body
data, it must be no more than 5 years old, you must demonstrate that the existing data are
sufficient to develop ascientifically valid estimate of potential impingement and
entrainment impacts, and provide documentation showing that the data were collected
using appropriate quaity assurance'quality control procedures;

(C)  Any public participation or consultation with Federal or State agencies
undertaken in devel oping the plan; and

(D) A sampling plan for daathat will be collected using actual field studiesin
the source water body. The sampling plan must document all methods and qudity
assurance procedures for sampling, and daa analysis. The sampling and data analysis
methods you propose must be appropriate for a quantitative survey and based on
consideration of methods used in other studies performed in the source water body. The
sampling plan must include a description of the study area (including the area of influence
of the cooling water intake structure and at least 100 meters beyond); taxonomic
identification of the sampled or evaluated biological assemblages (including all life stages
of fish and shellfish); and sampling and data analysis methods.

(iv)  You must submit documentation of the results of the Study to the Director.
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Documentation of the results of the Study must include:

(A)  Source Water Biological Study. The Source Water Biological Study must

include:

@ A taxonomic identification and characterization of aquatic biological
resources including: a summary of historical and contemporary aquatic biological
resources; determination and description of thetarget populations of concern (those
species of fish and shdlfish and all life stages that are most susceptible to impingement
and entrainment); and adescription of the abundance and temporal/spaial characterization
of the target populaions based on the colledion of multiple years of datato capture the
seasonal and daily activities (e.g., spawning, feeding and water column migration) of all
life stages of fishand shellfish found in thevicinity of thecooling water intake structure;

2 Anidentification of all threatened or endangered species that might be
susceptible to impingement and entrainment by the proposed cooling water intake
structure(s); and

3 A description of additional chemical, water quality, and other
anthropogeni ¢ stresses on the source waterbody.

(B)  Evaluation of Potential Cooling Water Intake Structure Effects. This

evaluation will include:
@ Calculations of the reduction in impingement mortality and entrainment of
al life stages of fish and shellfish that would need to be achieved by the technologes you

have selected to implement to meet requirements under Track 1. To do this, you must
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determine the reduction in impingement mortality and entrainment that would be achieved
by implementing the requirements of 8 125.84(b)(1) and (2) of Track | at your site.

2 An engineering estimate of efficacy for the proposed and/or implemented
technologies used to minimize impingement mortality and entrainment of al life stages of
fish and shellfish and maximize survival of impinged life stages of fish and shellfish. You
must demonstrate that the technol ogies reduce impingement mortality and entrainment of
all life stages of fish and shellfish to a comparable level to that which you would achieve
were you to implement the requirementsin 8§ 125.84(b)(1) and (2) of Track I. The
efficacy projection must include a site-specific evaluation of technology(ies) suitability for
reducing impingement mortality and entrainment based on the results of the Source Water
Biological Studyin § 125.86(c)(2)(iv)(A). Efficacy estimates may be determined based
on case studies that have been conducted in thevicinity of thecooling water intake
structure and/or site-specific technology prototype

studies.

(C)  Evaluation of Proposed Restoration Measures If you propose to use

restoration measures to maintain the fish and shdlfish as allowed in § 125.84(d)(1)(i), you
must provide the following information to the Director:

(1) Information and data to show that you have coordinated withthe
appropriate fishery management agency(ies); and

(i) A planthat provides alist of the measures you plan to implement and how

you will demonstrae and continue to ensure that your restoration measures will mantain
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the fish and shellfish inthe waterbody to a substantially similar level to that which would
be achieved through § 125.84(b)(1) and (2);

(D)  Veification Monitoring Plan. Y ou must include in the Study the

following:

0] A plan to conduct, at aminimum, two yearsof monitoring to verify the full-
scale performanceof the proposed or implemented technol ogies, operational measures,.
The verification study must begin at the start of operations of the cooling water intake
structure and continuefor a sufficient period of time to demonstratethat the facility is
reducing the level of impingement and entranment to the level documented in paragraph
(©)(2)(iv)(B) of this section. The plan must describe the frequency of monitoring and the
parameters to be monitored. The Director will use the verification monitoring to confirm
that you are meeting the level of impingement mortality and entrainment reduction
required in 8 125.84(d), and that the operation of the technology has been optimized.

(i) A plan to conduct monitoring to verify that the restoration measures will
maintain the fish and shellfish in the waterbody to a substantially similar level as that

which would be achieved through § 125.84(b)(1) and (2).

§125.87 Asan owner or operator of a new facility, must | perform monitoring?

As an owner or operator of anew facility, you will be required to perform

monitoring to demonstrateyour compliancewith the requirements specified in § 125.84.
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@ Biological Monitoring. Y ou must monitor both impingement and
entrainment of the commercial, recreational, and forage base fish and shellfish species
identified in either the Source Water Baseline Biological Characterization data required by
40 CFR 122.21(r)(3) or the Comprehensive Demonstration Study required by
8 125.86(c)(2), depending on whether you chose to comply with Track | or Track Il. The
monitoring methods used must be consistent with those used for the Source Water
Baseline Biological Characterization datarequired in 40 CFR 122.21(r)(3) or the
Comprehensive Demonstration Study required by § 125.86(c)(2). Y ou must follow the
monitoring frequencies identified below for & least two (2) years after the initid permit
issuance. After that time, the Director may approve a request for less frequent sampling in
the remaining years of the permit term and when the permit is reissued, if supporting data
show that less frequent monitoring would still allow for the detection of any seasonal and
daily variationsin the species and numbers of individuals that are impinged or entrained.

Q) Impingement Sampling. Y ou must collect samplesto monitor

impingement rates (simpleenumeration) for each species over a 24-hour period and no

less than once per month when the cooling water intake structure is in operation.

2 Entrainment Sampling. Y ou must collect samplesto monitor entrainment
rates (Simple enumeration) for each species over a 24-hour period and no less than
biweekly during the primary period of reproduction, larval recruitment, and peak
abundance identified during the Source Water Baseline Biologicd Characterization

required by 40 CFR 122.21(r)(3) or the Comprehensive Demonstration Study required in
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§125.86(c)(2). You mug collect samples only when the cooling water intake structure is
in operation.

(b)  Velocity Monitoring. If your facility uses surface intake screen systems,

you must monitor head loss across the screens and correlate the measured value with the
design intake velocity. The head |oss across the intake screen must be measured at the
minimum ambient source water surface elevation (best professional judgment based on
available hydrological data). Themaximum head |oss across the screen for each cooling
water intake structure must be used to determine compliance with the vdocity requirement
in § 125.84(b)(2) or (c)(1). If your facility uses devices other than surface intake screens,
you must monitor velocity at the point of entry through the device. Y ou must monitor
head loss or velocity during initial facility startup, and thereafter, at the frequency
specified in your NPDES permit, but no less than once per quarter.

(© Visual or Remote Ingpections. Y ou must either condud visual inspections

or employ remote monitoring devices during the period the cooling water intake structure
Isin operation. Y ou must conduct visual inspections & least weekly to ensure that any
design and construction technologies required in § 125.84(b)(4) and (5), or (c)(3) and (4)
are maintained and operated to ensure that they will continueto function as designed.
Alternatively, you must inspect via remote monitoring devices to ensure that the

impingement and entrainment technol ogies arefunctioning as designed.

§125.88 Asan owner or operator of a new facility, must | keep recordsand
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report?

As an owner or operaor of anew facility you are required to keep records and
report information and data to the Director as follows:

@ Y ou must keep records of all the data used to complete the permit
application and show compliance with the requirements, any supplemental information
developed under § 125.86, and any compliance monitoring data submitted under § 125.87,
for aperiod of at least three (3) years from the date of permit issuance. The Director may
require that these records be kept for alonger period.

(b) Y ou must provide the following to the Director inayearly status report:

(1) Biological monitoring records for each cooling water intake structure as
required by §125.87(a);

(2 Velocity and head |oss monitoring records for each cooling water intake
structure as required by 8 125.87(b); and

3 Records of visual or remote inspections as required in § 125.87(c).

§125.89 Asthe Director, what must | do to comply with the requirements of

thissubpart?

(@ Permit Application. Asthe Director, you must review materials submitted

by the applicant under 40 CFR 122.21(r)(3) and § 125.86 at the time of the initial permit
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application and before each permit renewal or reissuance.

(D) After receiving the initial permit application from the owner or operator of
anew facility, the Director must determine applicable standards in § 125.84 to apply to the
new facility. In addition, the Director must review materials to determine compliance with
the applicable standards.

2 For each subsequent permit renewal, the Director must review the
application materials and monitoring data to deermine whether requirements, or
additional requirements, for design and construction technologies or operational measures
should be included in the permit.

(©)) For Track 1l facilities, the Director may review the information collection
proposal plan required by § 125.86(c)(2)(iii). The facility may initiate sampling and data
collection activities prior to receiving comment from the Director.

(b) Permitting Requirements. Section 316(b) requirements are implemented for a

facility through an NPDES permit. Asthe Director, you mug determine, based on the information

submitted by the new facility in itspermit application, the gopropriate requirements and conditions

to include in the permit based on the track (Track | or Track 11) the new facility haschosen to

comply with. Thefollowing requirementsmust be included in each permit:

Q) Cooling Water Intake Structure Requirements At a minimum, the permit

conditions must include the performance standards that implement the requirements of

§ 125.84(b)(1), (2), 3), (4) and (5); § 125.84(c) (1), (2), (3) and (4); or § 125.84(d)(1) and (2). In

determining compliancewith proportional flow requirement in 88 125.84(b)(3)(ii); (c)(2)(ii); and
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(d)(2)(i1), the director must consider anthropogenic factors (those not considered “natural™)
unrelated to the new facility’ s cooling water intake structure that can influencethe occurrence and
location of athermocline. These include source water inflows, other water withdrawals, managed
water uses, wastewater discharges, and flow/level management practices (e.g., Some reservoirs
release water from below the surface, dose to the deepest areas).

(i) For afacility that chooses Track I, you must review the Design and Construcion
Technology Plan required in 8 125.86(b)(4) to evaluate thesuitability and feasibility of the
technology proposed to minimize impingement mortality and entrainment of all life stages of fish
and shellfish. In thefirst permit issued, you must put a condition requiring the facility to reduce
impingement mortality and entrainment commensurate with the implementation of the
technologiesin the permit. Under subsequent permits, the Director must review the performance
of the technologies impemented and requireadditional or different design and construction
technologies, if needed to minimize impingement mortality and entrainment of all life stages of
fish and shellfish. In addition, you must consider whether more stringent conditions are reasonably
necessary inaccordance with § 125.84(e).

(i)  For afacility that chooses Track Il, you must review the information submitted with
the Comprehensive Demonstraion Study information required in 8 125.86(¢)(2), evaluate the
suitability of the proposed design and construction technol ogies and operational measures to
determine whether they will reduce both impingement mortality and entrainment of all life stages
of fish and shellfish to 90 percent or greater of the reduction that could be achieved through Track

I. If you determine that restoration measures are gopropriate at the new facility for consideration of
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impacts other than impingement mortality and entrainment, you must review the Evaluation of
Proposed Restoration Measures and evaluate whether the proposed measures will maintain the fish
and shellfish in the waterbody at a substantially similar level to that which would be achieved
through 8 125.84(b)(1) and (2). In addition, you must review the Verification Monitoring Plan in
8 125.86(c)(2)(iv)(D) and require that the proposed monitoring begn at the start of operations of
the cooling water intake structure and continue for a sufficient period of time to demonstrate that
the technologies, operational measures and restoration measures meet the requirementsin

§ 125.84(d)(1). Under subsequent permits, the Director must review the performance of the
additional and /or different technologies or measures used and determine that they reduce the level
of adverse environmental impact from the cooling water intake structures to a comparable level
that the facility would achieve were it to implement the requirements of § 125.84(b)(1) and (2).

(2 Monitoring Conditions. At a minimum, the permit must require the permitteeto

perform the monitoring required in 8 125.87. 'Y ou may modify the monitoring program when the
permit is reissued and during the term of the permit based on changes in physical or biological
conditions in the vicinity of the cooling water intake structure. The Director may require continued
monitoring based on the results of the Verification Monitoring Plan in § 125.86(c)(2)(iv)(D).

3 Record Keeping and Reporting. At a minimum, the permit mug require the

permittee to report and keep records as required by § 125.88.
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